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The Well-informed Amateur 
, * YOU able 
on 


astronomy: 
by G. R. Wright. observing chairman of 
\stronomical League, in an appeal 
keep 


and 


to 
This query is raised 


answer questions 


the 
astronomer to 


hobby 


to every) amateur 


H 


himself informed about his 
to be able to answer friends’ questions 
In the September-October, 1955, num 
ber of the Astronomical League Bulletin, 
Mr. Wright says, 
; It 


society 


is my belief that you owe to 


your and the fascinating hobby 
a debt which only you can pay. I do not 
have to the ol 
belonging to one of these groups. I am 
sure that know 
that you belong to such a society and as 
they should be 


reference monetary cost 


vou. have friends who 
a member of that society 
able to turn to you and ask questions on 
astronomy and get an answer.” 

Then the National Capital 


mers’ member goes on to point out that 


\strono 
only a small percentage of amateurs are 
them 
that 


a great many others know relatively little 


very well qualified to represent 


selves as amateur astronomers, and 
about astronomy and are taking no steps 
to do anything about it. He continues 

“Do vou feel that it is asking too much 
of our members to be able to explain 
some of the simple things about astron 
Say. tor that they know 
15 to 20 constellations, the names of the 
of the 


and to 


omy? Instance, 


brightest) stars, something 
mythology of 
keep track of 
Understand, I 
learned discussion on these subjects, but 
just that about 
them, can point them out, and can tell 
a little about them.” 

The remainder Mr. 
cussion concerns the theme, “Astronomy 
fun if it vourself.”” He 
not expect each amateur to take up a 
serious, professionally recognized obsery 
ing But he want each 
person to put some energy into learning 
more, by the 

“IT know that most every one feels that 
before he can do anything in the way of 
observing he must have a telescope, and 
even those who have telescopes feel that 
if they only had a larger telescope then 
they would try to do something worth 
while in You do a lot 
in astronomy and have a lot of fun with 
just what you have, even if you don't 
have a telescope and have to make ‘naked 
eve’ observations. Stop and think how 
much astronomy was learned before there 
Don't wait for a 
large telescope, don’t wait until next 
and 
and 


Very 

constellations 

naked 
not 


the 


the eye planets: 


am asking for a 


you. know. something 


ol Wright's dis 


is vou do does 


program. does 


“do-it-yourself” method. 


astronomy. can 


oy were telescopes. 
two 
vear, do it now and ‘do it yourself’ 
vou will have pleasure. Stop 
comprehend the meaning of what you 
observe, and by so doing you will learn 
and will be able 


and 


more about astronomy 


ted 7 8 : ’” 
= to convey this information to others. 
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Astronomers from all over the world mingled with the crowds of O'Connell Street in Dublin, following the ceremonial 


opening of the International Astronomical Union assembly, on the morning of August 27, 1955. 


The author of this article 


is seen at the extreme left. Photograph by the Irish “Times.” 


REPORT FROM DUBLIN 


FRANK K. EpMoONpbsoN, Goethe Link Observatory, Indiana University 


HE NINTH general assembly of the 
International Astronomical Union, 


held in) Dublin this vear, can be 


summarized in the following terms 
largest attendance 
More 


800 delegates and guests re presenting I 


First, there was the 


in the history of the union than 


countries were present The general 


voted invitation 
10th 


1958 


assembly 
to hold the 
Moscow in 

Second, 
membership structure of the union was 


to accept an 
general assembly in 
a fundamental change in the 
approved unanimously. New officers were 


elected after — the by-laws had been 
amended to add one more vice-president 


Andre 


Observatory, is the new 


to the executive Committec Dr 


Danjon, Paris 


president; Dr. Boris Kukarkin, Sternberg 


SKY AND 


Institute, Moscow, was elected vice-presi 
dent to replace Dr. V..A 
Armenian Academy of Sciences; and D1 
Otto Heckmann, Hamburg Observatory, 


Ambarzumian, 


was elected to the newly created vice 


pre sidency 
Third, 


and 


there were two top-level sym 


posia four joint discussions of the 


work of two ot commissions. 
Fourth, the 


of commissions produced many instances 


More 
meetings of the majority 
and CO 


of constructive achievement 


operation, the need for which brought 
the union into existence originally. The 
commission meetings still remain the most 
important single part of an TAU assem 
bly 

Fifth, there was the warm hospitality 


of the Irish people and their government, 


These pictures show the 
front, and reverse sides 
of the {AU badge, near- 
ly full size. The design 
reproduces an ancient 
symbol of the sun. 
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and the eflective arrangements made by 
Prof. H. A. Briick, director of Dunsink 


Observatory, and his associates. 


Registration began on Saturday, August 
27th, 
checked in by 
on Sunday evening. 


and most of the delegates were 


the time the ofhce closed 
Kach delegate and 
registered guest received an attractive 
portfolio with an early picture of Dun 
outside, and 


sink Observatory on the 


containing a detailed 


meeting, a list of delegates and guests, 


program of the 
a pass for free bus transportation in 
Dublin for the 
materials. 
replica of a 3,000-year-old) Trish sun sym 
bol. 
diameter and made of 24-carat gold from 
the Shannon River, is in the National 
Museum in Dublin. 

Phe ceremonial opening took place on 
Monday 


week, and other useful 


The congress badge was a 


The original, about three inches in 


morning at) the Ambassador 


Cinema, conveniently — located 
O'Connell Street 


ote vhere a number oF delegates were 
Hotel wher | f delegat 1 


aCTOSS 
from the Gresham 
staving. A selection of Irish instrumental 
music and traditional songs made up part 
of the program. The entire diplomatic 
corps and many members of the govern- 
ment were present on this occasion. 

The prime minister of the Irish Re 
John A. 


public, Costello, opened the 





assembly with two. brief paragraphs in 


the Irish language. Then, continuing in 
English, he pointed out that ours was the 
greatest. scientific congress ever held = in 
Ireland, and said: 

“The Irish language was the first ver 
nacular in’ Western Europe to be used 
in the service of astronomy. For 
fact, 


have 


over a 
filth 


chroni 


thousand years—in since the 


century—our annals been 
cling solar and lunar eclipses. 

“Among the symposia listed) for the 
there is one on the 


present conference 


comparison of the large-scale structure 
of our galaxy with that of other stella 
systems, and you will pardon me if in 
this regard [ recall the name of an Irish 


William 


means of what was in his time the largest 


man. It was Parsons who, by 
telescope in the world, discovered a cen 
tury ago the spiral nature of the nebulae 
or ‘island universes’ which fill space and 
which it is your privilege to study. 
“We like to think that we are 
ous and warmhearted people. On behalt 


a gene! 


of that people IT wish that God may speed 


and prosper your work and [bid vou 
céad mile failte, an Trish phrase which, 
translated into small astronomical figures, 
means, ‘Welcome multiplied by 10 to the 


power of tive.’ 


The group photograph (reproduced on 
taken 


lunch and just preceding the first of two 


page 78) was immediately after 


sessions of the general assembly The 
opening day was completed with a recep 
tion by the prime minister and the Irish 
Dublin Castle We re 
ceived an inkling of what was in. store 
that the 


government in 


for us when we found dining 


facilities at Newman House were not 


going to be open that evening because 
of the After 


reception going up. thre 


On the platform at the ceremonial opening were Dr. H. A. Bruck, director of 

Dunsink Observatory (speaking), Mgr. P. de Brun, head of the Dublin Institute 

for Advanced Studies, Eamon de Valera, and Ireland’s prime minister, John A. 
Costello (extreme right). Lrish “Times” photograph. 


Hall 


minister 


Patrick's and 


prime 


great Stairway to St. 


being greeted by the 
and others in the receiving line, we found 
a lavish buffet spread on tables in several 
the castle. ‘The spacious halls 


of this beautiful building were filled with 


rooms of 


astronomers talking shop long after the 
Several of 
opportunity to. talk 
Famon de Valera, first prime minister 
of the Irish Republic, an experience in a 
way comparable to speaking with George 


oficial end of the reception. 


us had an with 


Washington. 
\nother took 
place late on the afternoon of Wednes 


enjoyable social event 
dav, August 3lst. This was a reception 
by the president of Ireland at his official 
residence in Phoenix Park, a stately white 
mansion surrounded by fine green lawns 


and beautiful gardens In addition to 


the astronomers, the guests included 


many of Ireland's political and social 


leaders. \s we lined up to be intro 
duced individually to President and Mrs 
Sean TT. O'Kelly, skies 


many of us regret not bringing our 


clearing made 


cameras, for this was probably the most 


photogenic part of the entire meeting 


Entertainment was provided alternately 
by a military band and a_ group. of 
marching Irish bagpipers and drummers 
Buffet 


under 


stvle refreshments were served 


tents, and tables and chairs were 


set out on the spacious lawns. 
Sunday, September 4th, was devoted to 


alldayv tours to Killarnev and Conne 


by invitation of the government 


he Trish tourist board Although 


The scene at the residence of the president of Ireland on August 31st. Photograph by Barbara Federer. 


December, 1955, Sky 


AND TELESCOPE 





equal numbers went on each tour, most 
Killarney, 
and | 


served on the 


Americans chose which was 


why mv wile chose Connemara. 


Lunch was train before 


our arrival in Galway. In spite of the 


dark 


to see 


and cloudy weather, we were able 


some of the magnificent scenery 


of the Connemara district during a five 


hour bus tour \ stop of more than an 


hour in the small town of Cong gave 
us a chance to walk around to see Ashford 
Castle and the ruins of an old abbey 

On the way home, high tea was served 
train, which meant that many of 


were full 


on the 
the astronomers professors 
in the best sense of the word. This and 
the Killarney trip were made on what 
are known as radio trains—there is a pub 
disk jockey 
aboard to entertain the passengers. The 
son of a well-known astronomer was inte) 


viewed by the announcer: “Do you want 


lic address system and a 


to be an astronomer when you grow up?” 


The reply was, “No, I want to be 


scientist.” 
seven 


Dunsink Observatory, 


the city, were arranged for 


Visits to 
miles from 


each of four evenings 


We could inspect the 


200 persons on 
during the week 
well-kept: equipment and learn at. first 
observatory 


hand about the work of the 


\n image of the moon on a television 


screen, using equipment brought from 


Cambridge, England, for demonstration 
on the occasion, was the first example of 
this method of observing that many of 
the visitors had seen in operation lea 
was served in the director's residence, 
and all of us appreciated the hospitality 
Briicks and admired their courage 


their 


of the 
in having a total of 800 guests in 
home 

held 


week, by the various embas 
their 


\ number of receptions wer 
during the 
delegates from 


sies tor respective 


One of the hosts to the astronomers 
at Dublin was Prof. T. Nevin, of the 
physics department, University Col- 
lege, who is shown here with Mrs. 
Nevin. Irish “Times” photograph. 
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Mrs. Margaret W. Mavall, recorder of 
the American Association of Variable 
Star Observers, exchanges greetings 
with the president of Ireland. Photo- 
graph by Barbara Federer. 


countries, and guests Phe reception ton 


Americans was given at the American 
Embassy by Ambassador and Mrs. W. H 
Paft. IIT, on September 3rd 


The serious work of the individual 


commissions began on the morning ol 


\ugust 30th and continued through the 


week. [t is Customary for an astronome 


to attend the meetings of Commissions on 


which he holds membership, and to. sit 


in on other commission meetings if he 


feels so inclined In this wav, one gets 


some very interesting impressions — of 


astronomers as well as) subject) matter 


In a few cases. there were lone discus 


sions over what appeared to an outside 
to be trivialities. In others, the commis 
sion meeting would consist of the reading 
of the with 


little discussion 


printed draft report very 
In most cases, however, 
the commissions had additional work to 
do, and this was outlined in an agenda 


My impression is that some of the com 
missions could profitably use much more 
time than was allocated to them on. the 
program, and that others would probably 
not need to have a formal meeting at all. 
Perhaps there is no practicable way to 
make decisions like this in advance. 

The two commissions on which I hold 
membership 20, Positions and Move 
ments of Minor Planets, Comets, and 
Satellites, and 30, Stellar Radial Veloci 
both of the prepared agenda 
The field of the first 
which co-operation is very important to 
effort. 


work for 


ties—were 


variety is one in 


avoid wasteful duplication — of 


There is more than enough 
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those active in the field, and it is highs 
important to have their efforts properly 
Paul Her 


get, University of Cincinnati Observatory, 


distributed. For example, D1 
has access to high-speed computing equip 
ment,,and he offered to perform pertun 
astronomers 


bation calculations for all 


who will send him the necessary informa 
tion. 

\ highlight of 
trading of 105 asteroid ephemerides from 
the Rechen-Institut) in 
of apparent places of fundamental stars 


this session was— the 


return for a_ list 
previously computed by the Leningrad 


This will doubtless serve to in 
both 


Institute 
crease the efhiciency of institutions 
The commission was pleased to learn that 
the 1956 minor planet ephemeris, pub 
lished in Leningrad, would give us the 
Latin 
Russian. 


asteroid names in characters, in 


stead of in Financial support 


was voted for the British Astronomical 
\ssociation comet Catalogue now in prep 
aration, and for continued publication of 
Planet 


cinnati Observatory. 


the Mino Circulars by the Cin 


Radial-velocity work also requires CO 
operation ino order to produce the most 
effective results. A large part of the meet 
ing of Commission 30 was devoted to a 
stars for radial 


discussion of standard 


velocity. measurements. “This subject has 


become increasingly important with the 


current. development of major radial 
velocity programs in the Southern Hemi 
sphere Interesting progress reports on 
radial velocities were 
viven by C. Fehrenbach, Pic duo Midi 
Observatory, and by O. A. Melnikov, of 
Blaauw, Yerkes 


recommenda 


objective-prism 


Poulkovo Observatory. A. 
Observatory, discussed the 


tions of the Groningen conference in 
1953 as they 


work. He 


velocities of faint stars, particularly of 


applied to” radial-velocity 


stressed the need for radial 
early-type supergiants, in order to check 
velocities at large dis 


Be rk, 


tory, requested Co-operation from as many 


the 21l-cm. radio 


tances. Bart J. Harvard Observa 
observers as) possible on a program. of 
faint and G stars at the south galactic 
pole. 
(Radio 
held two very important business sessions. 
Phe IAU-sponsored Jodrell Bank 
held just) before the Dublin 
had already 
discussion. of 
Bok’s report in the November 
\t Dublin, the topics included: 


Commission 40 \stronomy) 


svim 
posium, 


meeting, provided oppor 


tunity for recent. research 


(see Dr. 
ISssuc). 
a catalogue of radio sources, terminology, 


valactic co-ordinate tables and other 


tables, frequency allocations, standard 


sources for calibration, publication ques 
tions, international planning of programs, 


a list of radio observatories and thei 


main projects, and suggestions for future 
symposia. 
outsider, the most 


lo an interesting 


and important subject was the question 
Many 


radio astronomers are finding it increas 


of radio frequency allocations. 





inely difficult to carry on their work be 


cause of interference trom television and 


high-frequency radio stations. Phis type 


ol interference is already a very serious 


matter ino some of the more highly ce 


veloped Countrics \ solution to the 


problem involves more than merely 


having certain frequency bands reserved 


for scientific purposes Unwanted har 


monics from. stations broadcasting on 


trouble ton 


other frequencies Can caus 


the radio astronomers. Lhev are measua 


ing such exceedingly small quantities 


that anv interference is troublesome It 
Is portant that government authorities 
in all Countries where there is television 
and high-frequency broadcasting be made 
to realize the serious nature of this prob 
lem and the importance of 


then 


requiring 


stations to provide equipment 


with all necessary safeguards to avoid 


broadcasting harmonics. Government co 
operation has already been secured ina 
few countries, and it is fervently hoped 
that others will join in 

Commission 17) (Motion and Figure olf 
the Moon) 


cussing the 


spent most of its time dis 


limb corrections now being 
Watts, at the Naval 


\ Compan 


prepared by C. B 
Observatory in) Washington 


error ol 


son was made of the probable 


occultation observations reduced both 


without and with application of the 


limb corrections The dramatic result is 
that 


applied is worth, on the average, 


one occultation with corrections 
as much 
as five or six occultations without them 

Commission 28 (Extragalactic Nebulae) 
found it necessary to schedule two sessions 


in addition to the one originally planned 


\n evening meeting provided an oppor 


tunity for the cosmologists to have their 
SCSSIOD Was oa 
Magellan 
Baade, 


Observa 


say, and the other extra 
discussion of problems ol the 
Clouds \t the first 
Mount) Wilson 


tories, gave an excellent summary of the 


SESSION, \\ 


and Palomar 


present state of extragalactic research 


Most) of his 
projects now under way, or which should 


remarks were devoted to 
begin in the near future to provide data 
lor helping to solve the distance prob 
lem. Work in this field is obviously re 
stricted to the largest: telescopes: Conse 
quently there is less opportunity for the 
kind ol 
the other 


of the red-shift constant given by 


co-operation found in some of 


COMMISSIONS The new value 
Baade 
is 180 to 200 kilometers per second per 
which is considerably smallet 


Hubble 


tremendous im 


mMegaparsec, 
than the original value of 550 
I his 


portance of the work now being carried 


points out the 


on for the measurement of extragalactic 


distances, which is needed to give us a 


definitive value of this constant 


Phe two symposia in’ their printed 


form will be very important contribu 


tions to astronomical literature How 
ever, In their oral presentation, the ses 
sions were so long as to be almost beyond 
the limits of physical endurance for many 
of the listeners. The symposium on non 
divided into 
One ol 
the most exciting and controversial papers 
was “On the Nature and Origin of the 1 
Pauri Stars.” by G. H. Herbig, of Lick 


attempted to give a 


stable stars was, at least, 


afternoon and evening sections 


Observatory He 
positive answer to the question, \re 
t 


These pictures may be evidence of the birth of stars. They were taken with 
Lick Observatory’s 36-inch reflector in 1947 and 1954, nearly eight years apart, 
of a region 1.5 degrees from the center of the Orion nebula. North is at the 
top. The two brightest stars in the first picture are eight seconds of are apart. 
In the 1954 photograph, each of these stars appears to have a 17th-magnitude 
companion, where no star of even one tenth their brightness was detectable 
before. Dr. Herbig suggests that they may be T Tauri variable stars in the 
earliest stage of their history, or possibly that this knot of seven starlike objects, 
embedded in a minute nebula, may eventually develop into a highly luminous 


multiple star like the Trapezium in the Orion nebula. 


Lick Observatory 


photographs. 
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The new president of the TAU is Dr. 

Andre Danjon, director of the Paris 

Observatory. This is an Irish “Times” 
photograph. 


the IT Tauri variables new stars, recently 
formed or still forming within the 


field stars that 


nebu 


lae, or are they ordinary 
have encountered the gas and dust clouds 
accidentally, and are in process of being 
modified—perhaps rather superficially—by 
their environment?” 
dence that the ‘I 


are newly formed 


He presented evi 
TPauri stars as a class 
Pwo objects of stellar 
Lick 


1954, and were not 


appearance are visible on 
taken in 


present on plates taken in January, 1947 


plate s 
December, 


Dr. Herbig stresses the fact that the ap 
parently new objects did not develop out 
of anv stars that had been visible at those 
positions in the past 
Phe symposium on comparison of the 
the galactic svs 
stellar 


large-scale structure of 
that of 


would have been easier 


tem with other systems 
to listen to if it 
had also been divided into two sessions 
\ll 13 speakers had something worth 
while to sav. 
made of W. W. Morgan's powerful new 
optical techniques, and the important 
work on the Magellanic Clouds reported 
by M. W. Feast, A. D. Thackeray, and 
\. J. Wesselink. H. C. Hulst’s 
discussion of the distribution of hydro 
gen in the galactic system presented the 
latest Dutch results on the spiral struc 


Special mention should be 


van de 


ture in our galaxy. So much has been 
accomplished that it is hard to realize 
that the very beginnings of the subject 
were reported as recently as 1952 at the 
Rome meeting of the IAU. 


The joint discussions were smaller in 
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At one of the larger sessions, the author and his wife occupied front-row seats. 
At Dr. Edmondson’s right is the retiring Astronomer Royal of England, Sin 
Harold Spencer Jones. Irish “Times” photograph. 


fact, 
closer to my concept of what 


scope than the large symposia In 
they came 
an ideal LAU symposium should be Lhe 
session on photoelectric image tubes and 
then astronomical applications gave us 
an exciting view into the probable future 
of observational astronomy 

cala 


Lhe session on fundamental sta 


logues brought out widely diversified 
of observing 
Most ol 
the major observatories doing this kind 
of work 


Ot particular interest was G. van 


views on the proper choice 


programs for fundame ntal stars 
were represented at the ses 
sion 
Herk’s report on absolute determinations 
of declinations from azimuth observations 
Leiden Observatory’s equatorial 
1931-33 


at the 
station during the years and 
1947-51 

The discussion that followed the formal 
papers was divided by the chairman, 
Dr. Heckmann, three 
traditional methods, untraditional meth 


ods, and reactivation of southern observa 


into categories, 


It was most encouraging to hear 
Santa Cruz, 


tories 


that a new observatory in 
Argentina (pictured on the facing page), 
is to begin meridian work. This, of course 
cannot completely make up for the hall 
dozen or more Southern Hemisphere ob 
that seem to have given up 
work in this field All of us 
concerned with problems of galactic struc 
motions should take a 


continuation of this 


servatlories 
who are 


ture and. stellar 
keen interest in the 
observing in the 
Hemisphere At the 


Cape Observatory in South Africa carries 


important Southern 


present time the 
| 


the burden practically alone 


[he most important single action of 


the general assembly was the change 


in the membership structure of the union 
In the past, all full-fledged members ol 


had to be members of com 


the union 
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MISSIONS Some COMMISSIONS have become 


awkwardly large, and others apparently 
were created to provide membership for 
astronomers who could not be classified 
in terms of the previously existing com 
astronomers who 


MISSIONS However, 


were not members of Commissions could 


be appointed as temporary class B dele 


gates to attend a eeneral assembly 


In the future, there will be no division 


into two classes, and members of — the 


be long to 
work 
Phe problem has 


union will not necessarily 
How well this 


out remains to be seen. 


commissions will 
been considered very carefully by a special 
committee consisting of J. H. Oort, 
H. Spencer Jones, P. G. Kulikovsky, and 
B. Stroemgren, and it was adopted by 
virtually no dis 
Despite this, I 


after 
floor. 


a unanimous vote 
cussion from. the 
heard reservations and doubts expressed 
later by a number ol 


shall 


us whethe1 


people, and we 
to tell 
not. 


have to wait for the future 


this Was a WISE Move o1 
The unanimity of the voting at Dub 


lin was in sharp contrast to the Rome 


Dr. H. L. Alden, of the 
University of Virginia’s 
McCormick Observa- 
tory, here conducts a 
meeting of Commission 
24, on stellar parallaxes 
and proper motions. 
Seated at the table is 
Dr. K. A. Strand, of 
Dearborn Observatory. 
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meeting, showing that most of the earlier 
Most votes 
taken by 


roll call of nations had to be done that 


tensions have been alleviated. 


were by acclamation; the one 


way for legal reasons. The Russian invita 


tion to Moscow for 1958 was seconded 


by the American delegation, and our 


tentative invitation to hold a 


1961) was 


mecting 
in) California in seconded by 
the Russians. 

The meeting ended with a dinner in 
Mansion House, on Monday, September 
oth. This was held in the same large 
hall that had been used for the opening 
session of the general assembly, and fon 
the symposia and some of the joint discus 
sions. There were after-dinnet speeches 
by representatives of the different institu 
tions that had 
by delegation leaders of several member 
countries of 


served as our hosts and 
the union. 


On Tuesday about 500° astronomers 
traveled to Belfast by special train as 
Northern 
upon our arrival, 


we were taken to the city hall for a recep 


guests of the 
Ireland. 


government. of 
Immediately 


tion and late morning coffee as guests 
of the city, and an hour later were served 
Whitlow Hall at the uni 
the state. Both the 
prime minister of 


luncheon in 
VErsity as guests ol 
governor and the 
Northern Ireland were present and spoke 
We then 


had a bus tour of the city of Belfast and 


briclly following the luncheon. 


were driven past. the impressive parlia 
ment buildings at Stormont. 

\fter this tour, we were taken by train 
to Armagh, to visit the observatory there, 
and to partake of high tea in a nearby 
and_ his 
staf! held open house at the observatory. 


Prot. E. 


schoolhouse. Dr. Eric Lindsay 


J. Opik’s meteor camera and a 


fine display of plates taken with the 
\rmagh-Dunsink-Harvard i 
South 


telescope in 

Africa attracted much attention. 
Many 

ward journeys directly 


home 
from Belfast, or 
proceeded to the meeting of the Royal 
Others 
returned to Dublin to spend a few more 


astronomers started their 


Astronomical Society in Glasgow. 


finally 
and 


davs in Ireland before leaving 


the scene of this busy fruitful con 


eT cso. 





The dome of the 74-inch meridian circle of the new Felix Aguilar Observatory in southern Argentina. Elliptical in shape, 
this nonrotating dome has shutters which open to provide a wide slit in a north-south direction. 


OBSERVATORY IN PATAGONIA 


Compr. GUILLERMO ©. WALLBRECHER, Director, La Plata Observatory 


ifk astronomical observatory of the 
La Plata National University 


structing a 


Is con 


branch station in Pata 


gonia, designed especially for meridian 


astronomy. Its chief instrument will be 


a Repsold 
aperture equipped with a motor-driven 


meridian circle of 74-inch 
micrometer, and auxiliary apparatus fon 
installed. 

The station ts bank 
of the Leona River, in Santa Cruz, about 
925 feet level, at) longitude 
72° 3’ west, latitude 49° 507.7 south. It 
\guilar, an eminent 


precision time service will be 


situated on the 
above sea 


is named after Felix 
and astronomer 
1943, having been director 
of La Plata Observatory (later Eva Peron 
Observatory ) 1934. He had laid 
plans for the southern station as early as 
1935. 

The work ol 
1947, the first 
Nevertheless, it has not been possible to 


Argentinian geodesist 


who died in 


since 


began in 
1952 


construction 
stage ending in 
start: operations immediately because of 
lack of a workshop, of vacuum pumping 
underground 
trust 


equipment, and of — the 
chamber for the clocks, but) we 
these will become available shortly. 
It is hoped that in 1956 we can begin 
operation of this station. Phe complete 
installation will also have a geophysical 
section, for which we have plans to install 
meteorological instruments, seismographs, 
ionospheric apparatus, and the like. 
temperature is about 46 
nearly zero 


The mean 


Fahrenheit, with minima of 


between) May and September. In the 


summer, from December to February, 


the mean is about 52° and the mani 


mum reaches 80 The mean barometric 
pressure of 28.7 inches varies little during 
the vear, while the humidity in summet 
is some 40 per cent, and 65 per cent in 
the winter 

Rain is scarce—about three inches per 


with 


vear—but cloudiness is” prevalent, 


eight hours of sunshine per day 
summer and about 33 hours in 
the winter. Only 60 > nights 


absolutely clear during the evening hours 


only 
in the 
a Vear are 


from 8 o'clock to midnight. Winds are 
strongest in spring and summer, with an 
average speed of 5 on the Beautort scale 
of wind velocities 


Despite its unfavorable climate, the 
\guilar 


portant role in meridian astronomy pro 


kKelix station will play anim 
vrams, as it is the southernmost observa 
tory of its kind. And the complete project 
creation of a scientific Com 
munity in the far-otl 


where all the 


results in the 
region of southern 
Patagonia, comforts of 
civilization are provided for the stafl and 


Visitors 





This is the astronomer’s residence, with the meridian circle dome to the left. 
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ASTRONOMICAL 


\PLAS OF THI 


LOHRMANN'S 


and wished to 


oh YOU HAD BEEN an amateur astron 
omer 150) years ago 


take up the study of the moon's curhace 


vou would have been seriously handi 


lack of adequate maps 


Goet 


capped by the 
PI 

that time was by the 
Maven 


1775. and on so small a 


The best at 


tingen astronomer, Tobias pub 


scale 


was) only (p! 


lished in 
that the 
inches. It was the only moon map of the 


lunar diameter 


time that did not depend on mere ev 
estimates for crate Positions 


Supplying this) lack was the © sell 
appointed task of a 25-year old German 
Wilhelm Gotthell 


\ native of Dres 


astronomer, 
(1796-1840) 


amateur 
Lohrmann 
den, he was occupied in the geodetic sun 
vey of the kingdom of Saxony. This gave 
him a familiarity with practical cartog 
raphy of the greatest value in his lunar 
project 

His aim was “to represent the moon's 


surface features, and their gradations of 


light and shade, with all possible accuracy. 
and to carry out both measurements and 


drawings by scientifically sound methods 


_ 


SCRA PBOOK 


NIOON 


kneke, the 


day, 


Both Kk. F. Gauss and J. F 
German astronomers of the 


and thre 


leading 
encouraged the undertakine, 


latter furnished the mathematical ton 


mulas for the determination ol crater 
co-ordinates 

\fter some experimental observations, 
in 1822 Lohrmann erected for the purpose 
an observatory on the top floor of his 


house in the Dresden suburb of Pirna. 


There was no dome, but instead a rool 
of planks which could be removed indi 
vidually. Lohrmann’s principal telescope 


refractor of 6-foot focal leneth, 
bS-inch achromats 
Fraunholer; it) was fitted 
The instrument was 
torially mounted on a stone pier, and had 
I here 


retractor, 


Was a 
objective by 

filan 
equa 


with a 
with a 


micrometer 


slow motions but no driving clock 


was also a 3.3-inch Fraunhotet 


and a small transit instrument for time 
determinations 

So equipped, Lohrmann enthusiastically 
began detailed charting of the moon, on 
a scale of 38.4 inches to its diameter. ‘To 


supply accurate reference points, he estab 


ae 


The central portion of the moon, depicted in Lohrmann’s book of 1824, is here 
reproduced at slightly over half the original scale. North is below and east to 
the right, as is conventional in lunar maps. The area shown covers 24 degrees 


in selenographic latitude and 24 degrees in longitude. 


The lunar “city” dis- 


covered by Gruithuisen and mentioned in the text appears here as a group of 
hills and ridges, 1) inches above and 7 inch left of the lower right corner. 
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man to 
modern 


W. G. Lohrmann, the first 
map the moon’s surface by 
methods, after a portrait by Roessler. 


lished) from = omicrometric measurements 


the selenographic latitudes and longitudes 
of 79 craters. The pencil sketches made 
at the telescope were afterwards carefull 
drawings, which 


combined into 25) ink 


together covered the entire visible face 


of the 


lo describe the 


MMOon. 
relative brightnesses 


of lunar formations, Lohrmann followed 
Schroeter in adopting a scale of 0 to 10 


black 


light gray, and 10 was used for the bright 


shadows 


where 0 represented 


est regions, like Aristarchus. These grades 


of brightness were carefully represented 
In drawing crater 


mak 
SLCC pol thre 


on the section maps 
walls, Lohrmann indicated relief by 
ing the shading darker, the 
slope 


The first 


publishe doin 


four of the 25 section aps 
wert 18240 an) Lohrmanin’s 
book. Popogra} hy of the Vasthle Surface 

Voon, Frrst Installment Its 130 


pages contain a historical account of lunar 


of the 


studies, a full explanation of the author's 
working methods, and detailed) descrip 
tions of the regions charted 


This was the first modern treatise on 


sclenography) Perhaps because of the 
book Ss 
Omers 
plan was followed, even in minor details 
by thre better-known I /ie Voon of W 
Beer and J. H. Maedler (1837). The merit 


more ip its 


rarity. today, few modern astron 


have mentioned how closely its 


of the latter book lies much 
completeness than in its originality 
Keven Maedler’s skepticism 


about 


Beer and 


lite and change on the moon is 
Lohrmann’s attitude — is 
added to his 
\estuum: “In this 

kK, latitude 6° N 


believes he has seen a 


foreshadowed 

shown by his footnote 
description of Sinus 
region, at longitude 8 
Mr. Gruithuisen 
city, a fortress. and other artificial works 
He hopes soon to recognize the lunar 
inhabitants themselves, if they parade en 


masse through their forest glades, and le 





tells much in his se lenographical writings 
of hot 
plants. But 


springs, minerals, animals, and 
these famed discoveries and 
the elaborate hypotheses based on them 
have no place in a straightforward book 
on lunar topography.” 

When publishing the first: installment 
of his atlas in 1824, Lohrmann stated that 
he expected to finish the whole project 
in six vears, and then republish all 25 
sections together as a general map. How 
ever, it was only after many interruptions, 
partly due to his failing evesight, that the 
charts were completed in 1836, but the 
copper plates for printing them had not 


been made when Lohrmann died at Dres 
He had, how 
ever, published a small general map. 15 
1838, 


den on February 20, 1840. 


inches in diameter, in which was 


noteworthy for its rich detail. 
the remaining sections 


undertaken in 


Publication of 
of Lohrmann’s atlas was 
1851 by the distinguished selenographer, 
J. F. J. Schmidt. However, his prodigious 
as an observer did not extend to 
until 


energy 
his business affairs, and it was not 
1878 that the other 21] section maps ap 


peared The names of two lunar craters 


record this protracted effort: Barth, afte 
the Leipzig publisher of 1878, and Opelt. 


after father and son who completed the 


reductions of Lohrmann’s) measures ol 
crater co-ordinates. 
Lohrmann’s work, at. the 
far surpassed anything previously 
and detail 


gg 


time It was 


done, 
attempted, In scope, accuracy 
his atlas contains 7,178 craters and 
clefts The long delay in’ publication 
kept most of it from the world until after 
the more extensive lunar maps of Maedler 
and Schmidt had appeared. Nevertheless 
they followed in the paths he had opened 
and thus Lohrmann ought to be recog 
nized as the first modern selenographet 


J. A. 





Cosmic Ray Conference in Mexico 


MM’ PHYSICISTS taking the eight 
pe hour bus ride from Mexico City 
to Guanajuato wondered why they should 
travel to this hidden part of the 


The conference, held September 
earlier 


evel 

world 
5-13, was the continuation of an 
series of international meetings on cosmic 
rays; the previous one had been held in 
Bagneres, France, two vears ago. It was 
sponsored by the International Union of 
Physics and the Mexican federal and the 
governments; its chief 
S. Vallarta, 


Blackett ol 


Guanajuato state 
organizers were Professors M 
of Mexico, and P. M. S 
London. 

Guanajuato proved to be 
silver-mining cits 


a fascinatine 
place—an_ old with a 
grand and a present 


typified by the greatly enlarged university 


past progressive 


building completed only this vear 
held 


meeting 


sessions were CVery day 
except Sunday. The 
proved to be singularly effective for the 


breakfast till 


so important. Th 


Formal] 
place 


private discussions, from 


late at night, that are 


hospitality of townsfolk 


ofhcials and 
Kach of the 


back toa 


Infinite 60 partici 


look 


seemed 


pants can fruitful con 


ference. 


these fruits are is dithcult 


I am atraid that thev were 


Just: what 
to summarize 
a clearer vision of 


mostly in the form of 


the problems to be solved and not. of 
their actual solutions 

The 
that eight astronomers 
khar, }. H. Oort, A. Unsold, 7 
k. O. Kiepenheuer, R. Hanbury 
\. Schlueter, and the writer) had joined 


the cosmic ray physicists. While in earlier 


this meeting was 
(S.) Chandrase 
Gold 


Brown. 


new feature of 


conferences attention had centered on the 
multifarious effects set off by the cosmic 
ray particles upon entering our atmos 
phere, the time had now become ripe, 
the organizers thought, to look very 
closely at events prior to their arrival 
at the earth, including their origin. 
What gives particles the ex 
tremely high which they 
travel with speeds very that of 
This problem was—and unfortu 


these 
energies at 
nearly 
light? 
nately still is—largely unsolved. But to 
it intelligently the time 
two days on the ob 


discuss was 


divided as follows: 


served distribution and the per 


centage of nuclei heavier than protons in 


enerey 


the primary cosmic rays, two days on the 


time variations, and two days on the 


origin theories and related astronomical 
matters. 

The time variations are important, for 
with the 
like 


or with periods such as_ the 
27-day 


occur 
flares 
dav. 


they may be correlated 


rence of single events solar 
solar 
rotation 


ll-vear 


the sidereal day, the 
of the and the 
cvcle of The 


that most of these effects are present in 
hard to 


sun, the vear, 


solar activity. trouble is 


and are very 


daily and vearly changes 


small amounts, 
interpret I he 
are Clearly mixed up with meteorological 
changes in the upper atmosphere of the 
The 27-day and I1-vear periods 


affected by changes in the mag 


earth 

may be 
conditions of the gas between the 
which mav change the number 


Net 
planets 
of received cosmic ray particles without 
affecting their Only the occwm 


marked cosmic ray 


origin. 
rence of increases at 
the time of solar flares is well established 
and that, at 


times and for half a day following, part 


proves least at those 


of the recorded cosmic ray energy has 
originated on-the sun. 

We should like to find a clear variation 
with sidereal time. Then we could start to 
sketch on a star map where most of the 
rays from. But unfortu 
nately no such effect is found. Also the 
efforts to map the sky by means of cos 


mic ray telescopes, which are sensitive to 


COSINE come 


radiation from a selected region of the 
sky. revealed nothing but an evenly 
distributed radiation. Y.  Sekido © re 
ported having found a “point source,” 
but this doubtful as the peak 
exceeds the statistical fluctuations 
range 


case Is 
barely 
and as he found it in an energy 
volts) where it would be 
Ingenious studies of the 
at primary energies 
electron which 
means of the so 


(10!2 electron 
least expected. 
‘map of the sky” 
10) or 1016 
may be detected by 
called extended showers, were reported 
by Miss P. Rothwell, by George Clark, 
and by J. Daudin, but a significant 
from uniformity has not 


near volts, 


deviation been 


found 
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is in the mag 


The reason undoubted! 
fields that are pre: 
earth, near the 


netic nt evervwhere 


near the sun, In inter 


planetary space, in interstellar space, and 
perhaps even bevond the borders of our 
galaxy All of these fields deflect the cos 
mic ray particles and make them run in 
Hence the 


cannot 


narrow circles and spirals 


direction of its original source 


be recognized by the time a particle is 
detected. Only the particles of extremely 
high energy might offer hope, but they 


are so rare that an extensive study is 
quite difficult 
The last 


that was of 


little 


most 


davs thus started with 


a positive nature I he 
certain fact is that the total energy reach 
ing the earth due to cosmic ravs is con 
siderable It is about equal to that in 
the form of starlight. Any theory is un 


acceptable unless it can give a sufhciently 
strong energy source and quite an effec 
tive mechanism for speeding up protons 
and other particles. So most speakers had 
eventually on the 
Nevertheless 


remained 


to draw source of 


nuclear energy in the stars 
sugeestions 


a wide variety ol 


Theories were put forward with fervor 
ind attacked with even sharper 
\lfven put the origin in the 
flare 
Blackett: in magnetic Oort in 
supernovae, Chandrasekhar in interstellar 
space, and Jean Heidmann in intergalac 


\ unified picture could not 


argu 
ments. HH. 


Unsold in the stars, 


sun, infrared 


Stars, 


tic space. 
be drawn. 

Oort’s 
polarized light 


the observation of 
Crab 


made a 


report on 


from the nebula 


(see page 25 last month) great 


impression; it proves almost certainly that 
have 


electrons with cosmic ray energies 
been produced and are being produced 
in the supernova that made this nebula 
Blackett’s closing comment on this paper 
“We hard to find 
acceleration 
variably they do not 
low ethciency. Yet here 
in the Crab nebula, nature has invented 
a highly efhicient machine that generates 
cosmic ray energies continuously and we 


know 


Was: have tried very 


mechanisms, and almost in 
work or 


before our eves, 


have a 


how!” 
H. ¢ 


do not 
VAN DE HULSI 
Leiden Observatory 
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. RY Per 
6.866 Days 


re See Fee, e Fee tote 


U Cep 
2.49 Days 





Y Cyg 
. 3-00 Days 





SZ Her 
0.82 Days 


Light variations of 











some eclipsing variable 
stars, from estimates on 
Harvard patrol photo- 
graphs discussed by 
S. Gaposchkin, Adapted 
from “Annals” of Har- 
vard Observatory, Vol. 
113, No. 2, 1953. 








ANY ASTRONOMERS feel that 
M the most informative stars in the 
sky are those belonging to close 
binarv systems pairs of stars in rapid o1 


bital motion, whose separation is only of 


the order of the dimensions of the com 


ponent stars themselves. The most intet 


esting of these binaries have orbits that 


are nearly edge on, so the components 


can eclipse each other. In such cases, com 


bining the spectroscopically determined 


orbit with the information obtained by 


analyzing the light’ curve can give a 


wealth of data on the sizes, shapes, masses, 


temperatures, and internal structure. of 


the component stars 

\n indication of the variety of these 
eclipsing double stars is afforded by the 
curves of representative sys 


light some 


tems shown above These curves are 


281 published by 
Harvard 
complete 


selected from 
S.. Gaposchkin 


photographs. A 


among 
derived from 
Observatory 
cvcle is shown for each variable, but the 
scales are not the same, to 
their quite different ranges; 
variation of U Cephei is 2.8 


that of Y Cygni only 


magnitude 
allow for 
thus the 
magnitudes and 
0.6 magnitude 

In the top row, RY 
Cephei both have deep primary eclipses 
and shallow The 
of the former star are pointed and of 
the latter flat-bottomed, indicating partial 
and total eclipses respectively. 

Y Cygni Ww 
row, are instances of 
and 


Persei and U 


secondaries. minima 


and \urigae, in the 


second eclipsing 


pairs whose — principal secondary 
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minima are practically identical, showing 
that each of these systems is made up of 
similar stars. 

In eclipsing binaries where the com 
ponents are nearly in contact, the stars 
are tidally elongated, and this gives rise 
to rounded light curves, such as shown 
for SZ Herculis and TT Herculis. Two 
cases of this kind, where the light curve 
displays nearly equal minima, are V367 
Cyeni and ER Orionis. The latter, with 
its period of about half a day, is a typical 
eclipsing system of the W Ursae Majoris 
type. 


Recently, such pairs of stars have begun 


= 





DIF FERENCE 


Canis Majoris 





The light curve of R Canis 
Majoris, from F. B. Wood’s  photo- 
electric observations. Ordinates give 
magnitude relative to the comparison 
star used by him. The primary (deep) 
minimum occurs when the star of 
greater surface brightness is eclipsed, 
and the secondary minimum when this 
star is in front of the fainter com- 
ponent of the system. 


Fig. 1. 
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The Evolution 
of Close Binary Stars 


Orro Srruve, Leuschner Observatory 


University of California 


to vield even more. significant: informa 
tion. Five important developments dur 
ing the past 10 years have thrown new 
light upon the evolution of close binary 


systems. 


I. The first, in 1946, was F. B. Wood's 
work on R Canis Majoris, 
system with a period of 1.136 days. 


an eclipsing 
The 
brighter component—the only one whose 
recorded—appears to be a 
The 
eclipse is partial and has a depth of 0.6 
magnitude and a duration of four hours. 
The light curve (Fig. 1) reveals that the 
radius of each component is about one 


spectrum Is 
normal star of spectral class 49. 


quarter of the distance separating the 
centers of the two stars. 

Phe spectroscopic velocity Curve of the 
brighter that 
orbital speed around the center of gravity 
of the system to be 24 kilometers per sec 
ond. Since there are about 100,000 seconds 
in one revolution, the circumterence of 
the brighter star's orbit is about 2,400,000 


component shows star's 


kilometers and the radius of its orbit is 
nearly 400,000 kilometers. 

In order to determine the separation of 
the stars, we must first know the ratio of 
their masses. From the fact that the visible 
primary star has a normal 49 spectrum, 
infer that two 
the sun. 


we can its mass is about 
times that of 


secondary must be such that it keeps the 


The mass of the 


primary revolving at the observed rate of 
24 kilometers per second around the com 
mon center of gravity. Furthermore, we 
know from Kepler's third law that the 
total mass of the system is equal to the 
cube of the orbital radius divided by the 
square of the period, where these quanti 
ties are expressed in terms of the sun's 
mass, the astronomical unit, and the year, 
respectively. We proceed with a calcula 
tion similar to that on page 700 of As 
tronomy, Vol. II, Russell, Dugan and 
Stewart. 

The 
second star. 
2.0/0 10, so the fainter component 
moves around the center of gravity in an 


result is 0.2 solar mass for the 


The mass ratio is therefore 





Fig. 2. Examples of zero-velocity sur 
faces around a single star, and around 
the close binary R= Canis Majoris. 
Each surface shows how far matter, 
ejected with a given velocity from the 
star, will rise before falling back. The 
G component of the binary extends 
outside its critical zero-velocity sur- 
face; hence this star is unstable. 


orbit of 4,000,000 kilometers radius 
Hence, the separation between the centers 
1,400,000 kilometers, and 


each Component is about 


of the stars is 
the radius of 
one quarte! of this, on the order of 
1,100,000 kilometers. (The 


is about 700,000 kilometers.) 


sun's) radius 


Wood noticed that this large size would 


make the less) massive component un 


stable. To understand why this is so, we 
must consider briefly the dynamical prob 
lem of zero-velocity surfaces. The simplest 
case is that of a single star. A small mass 
ejected from its surface at less than the 
velocity of escape would fly to a certain 
height above the photosphere, where it 
would reach zero velocity on. the appro 


priate zero-velocity  surlace (spherically 
Shaped for a single star) and would then 
fall back upon the star 

gut Ro Canis Majorts is a double. star, 
and the components are relatively 
each other. They distort each others’ zero 
velocity surfaces into the shapes shown in 
those of the more massive 


Pig, 2, 


com 
than those of the 


a particular 


ponent being larger 


secondary, for velocity. A 
particle slowly ejected from the secondary 
would fly outward, reach the approxi 
mately spherical zero-velocity surface, and 
return to the star. But a faster-moving 


particle would reach a greater height, 


where the secondary’s zero-velocity sur 
faces are oval-shaped in the direction of 
the primary star. 

For a critical velocity of ejection, the 
surface has an hourglass shape, with its 
halves meeting at a point between the 
two components which is called the first 
Lagrangian point (L.;). It turns out that 


the large secondary component of R 
Canis Majoris more than fills that critical 
surface possessing the point Ly. Any pan 
ticle outside this surface does not “know” 
to which component it really belongs. A 


small disturbance might force it to leave 


the secondary and travel around the pri 
mary, or even fall into it. 


Il. The second development, between 
1945 and work of 
Yerkes and McDonald astronomers. They 


found that in most cases a verv close bi 


1950, came from. the 


nary is embedded in a gaseous envelope 
which revolves around the system = in- the 
the orbital 

component stars, as illustrated in Fig. 3 


direction. of motions of the 


If we combine this picture with Fig. 2, 
we obtain, as a typical representation of 
a Close binary, Fig. 4, which illustrates the 


g 
eclipsing binary U Sagittae. 


The more massive component, of spec 
tral class B, does not fill its critical zero 
velocity surface, and it is therefore stable 
The less massive star, a subgiant G star, 
is very large, spreading outside its own 
surface of zero velocity possessing the first 
Lagrangian point. Gas, in the form of 
prominences ejected by this secondary, 
swirls around the system, being confined 


along the outer hourglass surfaces. 


Ill. The third stage came in 1950, when 
Wood concluded that nearly all binaries 
having at least one unstable component 
one that fills the critical loop of its zero 
velocity surfaces—show changing periods, 
some increasing by a few seconds each 
vear, some decreasing by similar amounts 
Binaries in which both components are 
stable rarely have variable periods. Wood 
has shown in an ingenious manner how 
these variations may be explained 

Suppose that we are dealing with a 
binary whose components are cach equal 
In mass to the sun. Let the period be two 
days. From Kepler's third law we find 
that the 


star's orbit with reference to the primary) 


orbital radius (of the secondary 
is 0.039 astronomical unit, or six million 
kilometers. 

Now, assume that the period of this 
system has somehow been changed to two 


days plus one second, but the orbital 


Fig. 3. Binary systems formed of two 
stars nearly in contact are in many 
cases enveloped in a cloud of gas, as 
shown schematically here. Arrows in- 
dicate motions of the gas streams. The 
two stars are elongated by tidal forces. 
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radius remains exactly as before Then, 


again from. the kepler’s 


third 


application of 
that the total 
masses le SS 
In other 


evolution 


law, we find mass 


must be two. solar about 


2 100,000 solar mass words, if 


the binary loses. by about a 


thousandth of one per cent of its mass 


without at the same time changing the 
size of its orbit, its period will increase by 
one second. 

But the orbit usually does change when 
Wood 
considered the case of prominences ex 
pelled from the forward-moving hemi 


The re 


mass is lost in a binary system. 


sphere of one of the two stars. 
sulting recoil lessens the orbital speed of 
the star, causing it to come closer to its 
companion. The period, by Kepler's third 


law, also decreases. For example, if the 














The components of U Sagittae 
are embedded in a gas cloud that 
streams around both stars. This sys- 
tem has a total eclipse when the G star 
passes in front of the B star. 


Fig. 4. 


loss of mass is, as above, 2. 100,000 of the 
mass of the sun, and this material is ex 
pelled from the star at 300 kilometers a 
second, Wood finds that the period de 
creases by 16 seconds. If the prominences 
are expelled from the following side of 
the star, however, the period increases by 
IS seconds. In this manner we can ac 
count for both increasing and decreasing 
periods. 

S. 8S. Huang, in an unpublished article, 
dynamical 
kinds of 


ejection, as well as capture of the ejected 


has recentlh extended the 


theory to explain all possible 


material by the other Component. He has 
applied this theory to Beta Lyrae, whose 
period of nearly 13 davs increases at the 
rate of about 9.4 seconds per year, accord 
ing to Z. Kopal. If the mass of the prin 
cipal component is 50 times the sun’s, 
this change in period requires a loss of 
mass of 3 1022 grams per second. At 
this rate Beta Lyrae would exhaust most 
of its mass in 100.000 vears: but undoubt 
edly it will, long before that, have become 
an entirely different kind of star. 

Fig. 5 shows the latest attempt to in 
terpret the spectrographic observations of 
Beta Lyrae. Roughly, we can think of 
the two violent gas streams in this sys 
tem as pushing the components apart. 
This would act to increase the orbital 
radius, and hence also the period. The 
gas streams gradually difluse into a large, 
disk-shaped nebula which expands out 


ward. The material is ultimately lost in 
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interstellar space, so the total mass of the 


system is diminishing. 

IV. The fundamentally 
idea in our problem occurred simultane 
ously to J. A serkeley 
to Kopal at Manchester. It was known 
that nuclear evolution, resulting from the 


fourth, new 


Crawford at and 


conversion of hydrogen into helium, car 
ries single main-sequence stars across the 
Hertzsprung-Russell diagram along cer 
tracks. One olf 
illustrated in our article on Nova Herculis 
1955. A star in 


More 


tain these (Fig. 6) was 


in Mav, this thermonu 


clear becomes luminous as 


stage 


time goes on, and its surface temperature 


a billion years later 
Its later 


decreases, until about 


it reaches the red giant 


stave 


development, when hydrogen is’ mostly 


exhausted, carries the star back toward 


the left of the diagram, into the region 
of the pulsating variables of the RR Lyrae 
finally into the white dwarf 


type, and 


stage, according to our beliefs. 


In the 


p! esent 


thermonuclear stage the. star 


grows in size. We have already discussed 


this phenomenon in connection with the 


Fig. 5. A schematic 
representation of the 
Beta Lyrae system. The 
center of gravity (C) 
lies within the B9 star, 
from which gas is 
streaming. The arrows 
are labeled with veloci- 
ties in kilometers per 
second, The expanding 
gas does not have a 
sharp boundary, as 
would appear from the 
diagram, but diffuses 
off into space. 


problem of stellar rotation, last month. 
Let us consider the particular star whose 
evolutionary track 1s 
When it is on the 
spectral type is F, its surface temperature 


shown in Fig. 6. 


main sequence its 
about 7,500°, and its absolute magnitude 
+3. A few later 
its spectral type will be G and its surface 
6,000 Then 


hundred million years 


temperature about every 


centimeter of the. star’s surface 


7.500 6,000)4 


square 


will emit about 2.4 times 


te 


antennae eSATA NCAR OBER: 


less light than before. But the star in the 
later stage will be about one magnitude 
luminous. Hence, its 
surface area must have increased by a fac 


or 2} times more 
tor of 2:5 x24 6, and the radius by 
the square root of 6, or about 2}. 

Both Crawford and Kopal reason that 
if this F-type star, in its initial main 
sequence stage, was the hotter and more 
massive component of a close binary sys 
tem, and if this star already very nearly 
filled = its loop, it 
would spill over the loop in the course 
of its evolution. It 


critical = zero-velocity 


would then lose ma 
terial in the form of gaseous streams o1 
prominences, and thus gradually become 
less massive than its cooler Companion 
Phe latter originally had the lesser mass, 
but this condition would change as the 
primary star evolved. 

\s the primary star continually loses 
mass, its zero-velocity loop also contracts 
resulting in a further and more copious 
spilling-over. As this process continues, 
the companion—a star whose nuclear evo 
lution supposedly proceeds at a slower 
rate—would also begin to expand. Finally 
it, too, would begin to spill over its own 
zero-velocity loop, and we might then ob 
like Beta 


both components are unstable, shedding 


serve a binary Lyrae, in which 


matter in the form of the two streams 


depicted in Fig. 5. 


V. The last and perhaps most inspiring 
development comes from Huang. Of né 
cessity, his discussion of the evolutionary 
tracks of unstable double star components 


These tracks 


is still somewhat speculative. 
are represented schematically in Fig. 7 
The evolutionary track of a single star is 
shown by the solid curve copied from 
Fig. 6. 

\ binary component will at first evolve 
along this track, until it begins to. spill 
over its zero-velocity surface. It then loses 
mass rapidly, partly into space and per 
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Fig. 6. The proposed evolutionary path of a single 

that contracts to reach the main sequence at spectral type are 
F, where thermonuclear processes begin to operate. 
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M Fig. 7. 


a GS 


SPECTRAL CLASS 


Some probable evolutionary tracks of close binary 


stars, according to Huang. The shaded area indicates the 


Star 
found. 


1955 


pulsating stage, at the top of which the RR Lyrae variables 
Below 
Cepheids, SS Cygni stars, and novae. 


them in the shaded area are dwarf 





haps partly into its companion. Its evolu- 


tion will then be altered. It may become 


hotter because of the removal of its sur 
face lavers, but without much change in 
luminosity. If so, it will turn to the left 
on the diagram long before it reaches the 
red giant stage. But it may also describe 
a more complicated loop, as shown in the 
diagram. 

I his loop stage ol vravitational evolu 
tion lasts only a relatively short time. 

But presumably the nuclear processes 
inside the star continue to reduce its 
hydrogen content. and as soon as the cen 
tral temperature becomes high enough 
clements 
ven 


lelt- 


these 


to convert helium into heavier 
the luminosity will again increase. 
tually, the track 


essentially as in 


will turn to the 
a single star—but 
tracks and their loops lie below the track 
of a single star having the same original 
And in the extreme case of a binary 


touch when 


Tass 


whose components nearly 


both are on the main sequence, the evolu 
tion may never proceed to the right of 
the main sequence, following instead the 
track shown by the dots. 

Huang suggests that only single stars, 


which evolve along the outside, solid 


track, 
Lyrae type. 


become variable stars ol the RR 


However, it Is reasonable to 
suppose that the same type of pulsation 
that induces the modest and strictly peri 
odic pulls in single RR Lyrae stars may 
outbursts in- the 


produce more violent 


Fig. 8. AE Aquarii and 
the Lagrangian points 
associated with it, show- 
ing the motions of gases 
in the envelope. sur- 
rounding the stars. 


unstable components of close binaries 


Thus. the SS Cveni stars and the novac 


would occur along the lower tracks in 


Fig. 7, and would not represent a later 


single star. We 
Nova 


and we SuLLESTE dl 


stage of evolution of a 


have already seen that Herculis is 


a very close double star 
in our article on this subject last May that 
perhaps all novae are similiar close bina 
\ccording to M. Walker, the 
of both components ol Nova Herculis are 
100 of 


ries THLASSeS 


about | the sun’s mass, and then 





Planetarium Notes 


Vost planetartums give group and 
special showings by appointment.) 


BALTIMORE Davis Planetarvum. 
M iryland Academy of Sciences, Enoch Pratt 
Library Building, 400 Cathedral St., Balti- 
more 1, Md., Mulberry 2370 

ScHEDULE: Monday and Friday (Sept.- 
June), 3:45 p.m.; Thursday, 7:15, 7:45, 9:00 
p.m. Admission free. Spitz projector. Di- 
Paul S. Watson 

BUFFALO: Buffalo Museum of Science 
Planetarium. Humboldt Parkway, Buffalo, 
N. Y., GR-4100 

SCHEDULE: Sunday, 2:00 to 4:30 p.m. Ad- 
Spitz projector 

CHAPEL HILL: Morehead Planetarium. 
Univ. of North Carolina, Chapel Hill, N.C. 

SCHEDULE: Daily at 8:30 p.m.; also 11 
1.m. and 3 p.m. Saturdays, 3 and 4 p.m. 
Sundays. Zeiss projector. Manager, A. F 
Jenzano . 

CHARLESTON, W. VA.: Hillis Town- 
send Planetarium. Public Library Building, 
Charleston, W. Va 

SCHEDULE: Saturday, 11:15 a.m. Admis- 
sion free. Spitz projector. Director, Louise 
LL. Morlang 

CHEROKEE, IA Sanford Museum 
Planetarium. Sanford Museum, 117 E. Wil- 
low St., Cherokee, Ia 

SCHEDULE: Monday, 8 p.m. (except Au- 
gust). Admission free. Spitz projector. Di- 
rector, W. D. Frankforter 

CHICAGO: Adler Planetarium. 900 E. 
Achsah Bond Drive, Chicago 5, Ill., Wabash 
2-1428 

SCHEDULE: Mondays through Saturdays, 
11 a.m. and 3 p.m.; Tuesdays and Fridays, 
8 p.m.; Sundays, 2 and 3:30 p.m. Zeiss 
Director, Wagner Schlesinger. 

DALLAS: Dallas Planetarium. Dallas 
Museum of Fine Arts, State Fair Park, 
Dallas, Tex., LO-5663. 

ScHEDULE: Saturday, 11 a.m.; Sunday, 3 
ind 4 p.m. Spitz projector. Director, Mrs 
Claudia Robinson. 

FT. WORTH: Charlie M. Noble Plane- 
farium. Ft. Worth Children’s Museum, 
1501 Montgomery St., Ft. Worth. Tex., 
PA-1461. 

ScHepuLE: Tuesday and Thursday, 4 
p.m.; Saturday, 10:30, 11:30, 2, and 3; Sun- 
day, 2, 3, and 4 p.m. Spitz projector. Direc- 


tor, William Hassler. 


rector, 


mission free 


projector. 


INDIANAPOLIS: Holcomb Planetar- 
cum. Butler University, Indianapolis 7, Ind 

SCHEDULE: Saturday and Sunday, 4 and 
S p.m. Spitz projector. Director, Harry E 
Crull. 

KANSAS CITY: 


Planetarium. 


Kansas City Museum 
3218 Gladstone Blvd., Kansas 
City 23, Mo., Humboldt 8000 

SCHEDULE: Saturday, 3:00 p.m.; 2nd and 
3rd Sundays, 3:00 and 4:30 p.m. Spitz pro- 
jector. Director, Kenneth W. Prescott 


LAQUEY, MO.: Tarbell 
Inca Cave Park, Laquey, Mo 

SCHEDULE: Daily, 1 to 6 p.m., continuous 
Spitz projector Director, kK D Tarbe ll 


LOS ANGELES: Griffith Observatory 
and Planetarium. Griffith Park, P. O. Box 
27787, Los Feliz Station, Los Angeles 27, 
Calif., Normandy 4-1191. 

SCHEDULE: Wednesday, Thursday, and 
Friday at 8:30 p.m.; Saturday and Sunday 
it 3 and 8:30 p.m.; extra show on Sunday 
it 4:15 p.m. Zeiss projector. Director, 
Dinsmore Alter 


MINNEAPOLIS: Science Museum. 
Minneapolis Public Library, 1001 Hennepin 
Ave., Minneapolis 3, Minn. 

SCHEDULE: Saturday, 10 a.m. and 2 p.m 
Admission free. Spitz projector. Curator 
education, Maxine L. Begin 


NASHVILLE Sudekum Planetarium. 
Children’s Museum, 724 2nd Ave. 3., Nash- 
ville 10, Tenn., 42-1858. 

SCHEDULE: Sunday, 2:45, 3:30, 4:15. Spitz 
projector. Associate curator ot education, 
Burton Ingram. 


NEWARK: Newark Museum 
zum. 49 Washington St., Newark 1, 
Mitchell 2-0011. 

SCHEDULE: 
and 3:30 p.m. Admission free. Spitz pro- 
jector. In charge, Ray Stein. 


NEW YORK CITY: American Museum 
Hayden Planetarium. 81st St. and Central 
Park West, New York 24, N. Y., Trafalgar 
3-1300. 

ScHEDULE: Mondays through Fridays, 2, 
3:30, and 8:30 p.m.; Saturdays, 11 a.m., 1, 
2, 3, 4, 5, and 8:30 p.m.; Sundays and holi- 
days, 1, 2, 3, 4, 5, and 8:30 p.m. Zeiss pro- 
General manager, J. M. Chamber- 


Plane flartiuim 


Planetar- 
N. di, 


Saturday and Sunday, 2:30 


jector 
lain. 


PHILADELPHIA: Fels Planetarium 
Franklin Institute, 20th St. at Ben) 
Franklin Parkway, Philadelphia 3, Pa., Lo- 
cust 4-3600 


SCHEDULI 


iin 


Tuesdays through Sundays, 3 
p.m.; Saturdays, 11 a.m.; Saturdays, 
davs, and holidays, 2 p.m. Wednesdays 
Fridays, and Saturdays, 8:30 p.m. Zeiss 
Levitt 


Sun 


Director, I. M 
Buhl Plane 


NCE NCE Federal and 
> 


projector 


PITTSBURGH 
Institute of Popula 
West Ohio Sts., Pittsburgh 12, Pa., Faur- 
fax 1-4300 

SCHEDULI Mondays through Saturdays 
2:15 and 8:30 p.m.; Sundays and holidays 
2:15, 4:15 and 8:30 p.m. Zeiss 
Director, Arthur L. Draper 


PORTLAND, ORE Oregon Museum 
of Science and Industry Planetarium. 908 
N.E. Hassalo St., Portland 12, Ore., East 


3807. 


fardvum and 


‘tor 


provector 


Saturday and Sunday, 3:00 
Director, Stanley H 


SCHEDULI 
p.m. Spitz project 


Shirk 


PROVIDENCE: Roge 
tartum. Roger Williams Park Museum 
Providence 5, R. 1., Williams 1-5640 
SCHEDULE: Saturdays, Sundays, and holi 
lays, 3 and 4 p.m. Admission tree. Spit 
projector Director, Maribelle 


( ormack 
SAN FRANCISCO Morrison Planeta 
Cahfornia Academy of Sciences, Golder 
Park, San Francisco 18, Calif., Bay 


1-5100 

SCHEDULE: Daily (except Monday and 
Tuesday) at 3:30 and 8:15 p.m.; also at 
2 p.m. on Saturdays, Sundays, and holidays 
Acade my George W 
Bunton. 


SPRINGFIELD, M ASS.: Se you 
Museum of Natural 


Springfield 5, Mass. 


Walliam s Plane 


num 
Gate 


view 


projector Curator, 


Plan- 
eltarvum, History, 

ScHepuLe: Tuesdays, Thursdays, and 
Saturdays at 3 p.m.; Tuesday evenings at 
8:30 p.m.; special star for children 
on Saturdays at 2 p.m. Admission free 
Korkosz Director, F. Korkosz 


stories 


projector 


STAMFORD 


taruum. Courtland 


V isclum Plane- 
Stamford, Conn 
4:00 p.m. Admis- 
Director, Ernest 


Stamford 
Park, 
SCHEDULE: Sunday at 
sion free. Spitz projector 


T. Luhde 
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10 of the sun's. These 


stars are thus probably about 10 


sizes are about | 
times 
denser than the sun. 

SS Cyeni itself and Al 


both been found by A. H. Joy to be close 


\quaril have 


binary systems. These stars show moder 


ate novalike outbursts at fairly frequent 
intervals. A recent study by Crawtord 
and R. P. Kraft shows that 
of AE Aquarii may be explained by the 


instability of the large A star, part of the 


the outbursts 


expelled gas being captured by the small 
blue star (Fig. &) 

Huang’s hypothesis has many attractive 
features. Let us mention only a few ol 
them: 

a. It has been known for a long time 
that the novae are not high-velocity stars 
like the RR Lyrae Hence, they 


have evolved latter. 
their the gal 


variables. 
cannot from the 
Moreover, 
axy and in other stellar 
all like that of the cluster-type variables. 
an evolu 


distribution in 
systems is not at 


They are undoubtedly older in 
tionary sense but younger, in years, than 
RR Lyrae stars, whose evolution has not 
been accelerated by loss of mass. Huang’s 


diagram shows that the novae must be 


older, in both respects, than main 
sequence stars. 

At this point, it would be well for the 
reader to turn to page 278 of the May 
Huang’s work has very 
No longer 
track 


6 in the present article) 


issue to see how 
recently changed our thinking. 
apply the evolutionary 
shown there (Fig 
to the life history of a nova, if such stars 
all turn out to be 

6b. On the other 
known 


Lyrae 


can we 


binaries. 
hand, there are no 
among the RR 


to be 


close binaries 


variables. It is reasonable 


lieve that they are single stars that have 
developed along the soiid-line track of 
Fig. 6 to the region marked “pulsating 
stage 

Cs According to Huang, 
than RR 
evolve along a track that 
shaded region of pulsational instability 


than RR 
arti 


a single star of 


smaller mass Lyrae should 


reaches the 
(Fig. 7) at a lower luminosity 
Lyrae. Actually, we know 
cles in August and September that there 
them 


from our 


are such variables; we have called 
dwart Cepheids. 

d. We do not observe single stars along 
the dotted-line track of Fig. 7. ‘This may 
be because our Milky Way galaxy is not 
old enough to contain single stars with 
masses as small as those of the novae, 
that have evolved, solely by nuclear proc 

the main 
that 
galaxy, the globular 


(with 


esses, far away from sequence 


In fact, we believe even the oldest 
formations in our 
clusters, contain. stars masses not 
exceeding the sun’s) that are still on the 
main sequence. In five billion years on 
so, they have used up only an insignificant 
fraction of their original hydrogen con 
tent. The life expectancy of the sun, for 
example, is of the order of 100. billion 
years. No wonder, then, that in our gal 
axy the sun has not had enough time to 


reach the pulsating stage of its evolution 
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VARIABLE 


| errwscne BACK on a vear of great 
observational activity as they enjoyed 
a full program, nearly 50 members of the 
American Variable Star 
Observers met at Springfield, Mass., on 
the weekend of October 2Ist, as guests ol 
the Springfield) Museum of Natural His 
tory. 

Phe opening attractions of the meeting 
were the lecture by Prot. C. L. Stearns, 
Van Vleck Observatory, on how distances 
of the stars are determined, and a special 
horkosz 


Association of 


demonstration of the museum's 
planetarium. 

\t the business meeting, Mrs. Margaret 
W. Mavall, the AAVSO recorder, r¢ ported 
that in the year ended on September 30th 
a total of 64,990 variable star observations 
made by 144 AAVSO. observers in 
The two leading individuals 


Africa, and 1 


who made 5,977 


were 
20 countries. 
were R. de Kock, of South 
Oravec, Tuckahoe, N. Y., 
and 4,843 estimates, respectively. Particu 
record of the 


larly noteworthy was the 


observing group of the New York Ama 
teur Astronomers Association, which con 
tributed some 21,000 observations, mainly 
of brighter variables. 

H. L. Bondy told of 
Solar Division. The American 
numbers are now based on the reports of 


New. observing 


activities of the 
sunspot 
observers 


some 60 active 


programs are planned for sunspot evolu 


tion, special spot phenomena, and radio 
solar flares. In other di 
AAVSO, 84 occultations of 
timed by members 


observations of 
visions of the 
stars by the moon were 


during the and a new com 


mittee on photoelectric photometry has 


past vear, 


become active under the chairmanship of 
Lewis J. Boss, of San Francisco. The com 
mittee is preparing a manual for amateur 
photoelectric observers 

At the session for scientific papers, Mr. 
Oravec reported a new irregular variable 
in the constellation Lepus, EB 120. In 
visual) observations since 1948 
light changes between magnitudes 
99 and 7.0. J. J. Ruiz exhibited his 
photoelectric light curve of the eclipsing 
Herculis. \lgol observations 
were reported by J. Knowles, and Clinton 


Ford told of his statistical analysis of the 


LENnsive 


show 
variable u 


light curves of the long-period variables R 
Cygni and RI 

Other papers included Mr. Bondy’s ac 
illustrated re 
ports of visits to Australian and British 
Mrs. Martha Stahr Cay 
penter and by C. A. Federer, Jr., respec 


Cvyeni. 


count of solar flares, and 


observatories by 


tively. 

At the AAVSO banquet, Dr. Harlow 
Shapley, of Harvard Observatory, listed 
the astronomical highlights of the past 
vear. Two dealt with artificial satellites: 
American 
project for 


the announcement of govern 


ment support of a satellite 


1957-58, and the legal problem of own 


Pevcescorr, December, 1955 
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Fatt MEETING 


ership of the upper atmosphere. Four 
of the others also concerned the solar sys 
tem: the definite identification by W. O 
Roberts and D. vellow 
coronal line as due to calcium XV, cal 
14 of their 20 


electrons; the long total eclipse of the sun 


Lavzer of the 
cium atoms that have lost 


on June 20, 1955; the results from inten 
sive observations of Mars during its fe 
vorable opposition in 1954; and the unex 
pected discovery of intense radio emission 
from Jupiter. 

Others of the highlights concerned stars 
and stellar systems. These were the direct 
observation of the star of smallest known 
mass, Ross 614B, with the 200-inch tele 
scope; the completion of Harvard's 50 
year program of study of variable stars in 
the Magellanic Clouds; C. F. Weis 
saecker’s interpretation of the evolution 
of globular star clusters; and the appear 
ance of the first of the Na 
tional Geographic-Palomar sky atlas, from 
{18-inch Palomayr 


von 


installment 


photographs with the 
Schmidt telescope. 

Phe closing feature of the meeting was 
a visit to Mr. Ford's well-equipped ob 
servatorv at Sutheld, clear 
skies permitted observations with his 10 
reflector. Mr. Ford exhibited his 
photoelectric photometer. 

Othcers of the AAVSO for the 
vear are C. Fernald, Wilton, Me., presi 
dent; R. Hamilton, Darien, Conn., and 
R. Buckstatl, Oshkosh, Wis., vice-presi 
dents. Continuing in their offices are Mr 
Ford, secretary; P. Witherell, 
Plain, Mass., Mrs 
Cambridge, Mass., recorder. 


Conn., where 


inch 


coming 


treasurer; and Mayall, 


ROCKY MOUNTAIN CONFERENCE 
EGIST RATION for 
amateur 
Chamberlin 
Denver, on 
There 


the Denver con 
astronomers this 
Observa 
Friday 


ference of 
fall began at the 
tory, University of 
afternoon, September 9th. were 
varied activities during the evening. The 
20-inch Chamberlin refractor was in con 
stant use, with Thomas J. Bartlett, of the 
observatory staff, at the controls. E. D 
Onstott, Pueblo Astronomical Society, 
had the delegates intrigued with his mo 
torized Spitz Junior planetarium. In the 
lecture room a The Frontiers of 
Space, took care of anyone who was mo 
mentarily unoccupied. ‘Telescopes set up 
for observing included instruments of 
the Denver Astronomical Society, oyr host 
group, and from Pueblo and Cheyenne as 


movie, 


well. 

At the Saturday morning session, Mr. 
Bartlett spoke on interstellar dust, a sub 
ject on which he has done considerable 
research. Vernon Goerke, a member of 
the Boulder Astronomical Society, de 
scribed the National Bureau of Standards 





radio astronomy installation at Gunbarrel 
Hill. He showed several models of the 
various instruments being erected there. 

Oscar Magnusson and Ray Kramer, of 
Denver, instructive talks on tele- 
scope making and metal casting. In the 
afternoon W. R. Van Nattan, 
Denver, reported on the joint project of 
the Denver and Boulder 
photograph the Perseid meteor shower, 
with sae help of the Denver Radio Club. 
Other such ventures, more detailed and 
extensive, are scheduled for the future. 

During the afternoon session, a com 


gave 
also ol 


societies to 


mittee was established to set up a working 
plan for the formation of a Rocky Moun- 
Onstott 
other 


association. Mr. was 


with the 


tain area 
elected) chairman, 
mittee members to be Dr. Lynwood Hop 
ple, Denver; Johnston, Boulder: 
aad George Doran, Chevenne. 

In the late afternoon, we divided into 


com 


James 


two groups, one going to Boulder to in 
spect the astronomical gadgetry of Mr. 
Goerke’s radio telescopes, the others tak- 
ing a tour of Denver instruments, includ 
ing Mr. Kramer's 16-inch. 
Dr. E. A. Fath, as 
speaker, discussed contributions of fa- 
mous amateurs to astronomy. Dr. Fath is 
retired director of Goodsell Observatory, 


banquet guest 


Carleton College. About 60° people at 


tended. 
KENNETH STEINMETZ 
1680 W. Hoye PI. 
Denver 23, Colo. 


JOINT REGIONAL CONVENTION 
IN LOUISVILLE 


Hk Middle East Great Lakes 


regions of the Astronomical League 


and 


held a joint convention in Louisville, Ky., 
over the Labor Day weekend, on the 
campus of the Baptist Theological Semi 
Fighty-nine persons attended the 
Friday 


nary. 


two-day meeting. evening the 


Louisville Astronomical Society, conven 
tion 
period, 

Saturday's the roll 
call of societies, Committee reports, and 
the election of officers. Chosen for the 
Great Lakes Region are Charles Johnson, 
Detroit, chairman; William Garnatz, In 
dianapolis, vice-chairman; Mrs. Olive 
Grunow, Detroit, secretary; and Charles 
Strull, Louisville, treasurer. For the Mid 
dle East Region new officers are Elizabeth 
Fazekas, Washington, D. C., chairman; 
Adam Ott, Pittsburgh, vice-chairman; 
Mrs. Ione Alston, Washington, secretary; 
Aubrey Hustead, Norfolk, treasurer. 

Program highlights were the mirror- 
silvering demonstration by Louis Aker, 
of Louisville; a very stimulating junior 
session led by Clarence Johnson, Schenec- 
tady, N. Y., Astronomical League chair- 
man of junior activities; an interesting 
demonstration by G. R. Wright, Wash- 
ington, on a new method of projecting 
astronomical subjects; an inspection tour 
of the Miller Observatory of the Univer 


host, sponsored a get-acquainted 


business included 


sity of Louisville; and remarks by Grace 
C. Scholz, Astronomical League president, 
on “What you can do for the league, and 
what the league can do for you.” 

Sunday evening’s program was in con 
nection with the dedication of the Moore 
Observatory, housing a 20-inch reflecting 
telescope made by members of the Louis 
ville Astronomical Society over the past 
15 years. This installation is at the subur 
ban home of Dr. W. L. Moore, of the 
University of Louisville. ‘Observing with 
the new instrument concluded the eve- 
ning’s activities. 

ELIZABETH FAZEKAS 
2621 Garfield St. N. W. 
Washington &, D.C. 


OHIO OBSERVATORY REOPENED 


LARKE Observatory at 

Mount College, Alliance, 
Ohio, has been reopened following a 
two-year renovation of the 9}-inch refrac 
tor and its housing. Before September, 
1952, when the work began, the observa 
tory had been idle for approximately 12 
years. (The earlier history of this instru 
ment was told by Hilda M. Hequembourg 
in January, 1952, page 57.) 

The project was carried out by Prof. 
James P. Rodman, director of the observa- 
tory. Assisting him were Dr. William A. 
Rice, Walter Webb, Jr., the undersigned, 
Mr. Webb and I were unde1 

Mount Union when the 


Memorial 
Union 


and others. 
graduates at 
work began. 
We replastered the walls of the build 
ing, poured a new concrete floor in place 
of the warped wooden structure, set new 
and restained the 
calibrated, 


windows and frames, 
dome. We and as 
sembled the lenses of the telescope. The 
rack-and-pinions were replaced, the tele 


scope was rewired, and the vernier scales 


cleaned, 


were refinished. Two 21-inch refractors, 
one a finder and the other a photographic 
guide telescope, were added. A camera- 
adapter unit, and a variable diaphragm in 
front of the objective lens, completed the 
additions. ‘The estimated value of the in 
strument is approximately $35,000. 

The observatory is open 
Thursday evening and on special occa 
events. 


now every 


sions for unusual astronomical 

The general public is invited, and inter 

ested groups may contact Mr. Rodman at 
the college. 

KEENE A. BRIDGEMAN 

151 Sunset Drive 


Williamsville 21, N. Y. 


MEMPHIS, TENN. 


The Memphis Astronomical Society 
now meets at the Memphis Museum, on 
the second Saturday of each month at 
7:30 p.m. The society conducts free pub- 
lic lectures on the first Friday of each 
month. Four of the present 
weekly lectures at our city planetarium. 
Information about Memphis activities 
may be had from Ned Lawrence, 3081 
Chisca Ave. 


members 
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THIS MONTH'S MEETINGS 


Cambridge, Mass.: Bond Astronomical 
Club, 8 p.m., Harvard College Observa 
tory. Dec. 1, Miss Miriam FE. Dickey, 
children’s night. 


Cleveland, Ohio: Cleveland Astronom 
ical Society, 8 p.m., Warner and Swasey 
Dec. 9, Charles A. Federer, 
Jr.. Harvard Observatory, “Astronomy in 


Man.” 

Geneva, Ill.: Fox Valley 
Society, 8 p.m., Public Library. Dec. 13, 
Christmas party. 


Observatory. 


the Service of 


Astronomical 


Long Beach, Calif.: Excelsior Telescope 
Club, 8 p-m., home of IT. Cave, 265 Ros 
well Ave. Dec. 9, annual meeting. 

Minneapolis, Minn.: Minneapolis As 
tronomy Club. Dec. 9, field trip, 8 p.m., 
old University of Minnesota airport. 

New York, N. Y.: Amateur Astronomers 
\ssociation, 8 p-m., American Museum of 
Natural Dec. 7, Dr. Louis C. 
Green, Haverford College, “Atoms, Stars 
and Computations.” 


History. 


Washington, D. C.: National Capital 
\stronomers, 8:15 
partment auditorium. 
Hall, U. S. Naval 
Image Converter Program 
vance in Astronomy.” 


p-m., Commerce De 

Dec. 5, Dre fis 
Observatory, “The 
\ Great Ad 


DAYTON, OHIO 


The former Amateur Tele scope Makers 


have been reactivated under 


the name of Miami Valley 
Society, with 51 members this fall. Meet 


of Dayton 
\stronomical 


ings are held at 8 p.m. the second Friday 
of every month at the Dayton Museum of 
Natural History, Patterson Blvd. and I 
Second St. Amateur astronomers and tele 
scope makers in the area are invited to 
attend meetings. F. E. Sutter, 5038 Day 
ton-Leonan Pike, Dayton 9, 
supply further information. 


Ohio, can 


MIAMI, FLA. 

The Southern 
ciety has moved to the Junior Museum 
of Miami, 1737 N. Bayshore Drive, from 
its old place in the Central 
At the new 


Cross Astronomical So 


meeting 
School in downtown Miami. 
location the society will continue its pro 
gram of free public lectures the third 
Monday of each month. Portable mount 
ings are being used temporarily for the 
society’s 5-inch Clark refractors at_ the 
museum. 

The Junior Museum has a Spitz plane- 
tarium which will seat about 75 persons. 
As a group project, society members have 
contributed models and transparencies, 
telescopes, and other exhibits for the as 
tronomy gallery. 

Public observing conducted by the so 
ciety weekly at the Miami 
Shores and Miami Beach (Sky 
and Telescope, February. 1955, page 141). 
The secretary is Arthur P. Smith, Jr., 426 
S.W. 26th Rd., Miami 36, Fla. 


continues 
libraries 
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EQUATORIAL 
GROUP OF 
TELESCOPES 








North is toward the left in this map showing the locations of the principal buildings of the Royal Greenwich Observatory 
at Herstmonceux, Sussex, England. The equatorial group of buildings toward the east is about one third of a mile from 
the castle. 
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The castle at Herstmonceux, as it appeared in August, with scaflolding erected for stonework on one of the towers. 


ROGRESS AT HERSTMONCEUX 


the rise trating this article were taken in \ueust 


PEN HOUSE days were held this 
summer by the Roval Greenwich 
Observatory both betore and alter 
the International Astronomical Union 
assembly in Dublin Astronomers from 
ill over the world visited the new site of 
the observatory at) Elerstmonceun Castle 


in southeastern bnelkind 
} 


They saw the progress ol work on thr 
exterior of the castle. which was built in 
1100 and has been called one of the 
most beautiful structures of its type in 
! neland Phese exterior walls Consist of 
he original brickwork. Even though the 
building had been renovated as a countrs 
Inansion some vears ago, the stonewors 
of the eatewar and towers had become 
badly weathered, and its replacement. is 
just beige completed 

The interior of the castle is converted 
into office space, and ity great hall has 
become the observatory library. Tt was 
necessary to reconstruct the floor of the 
hall to support the weight of the books 

The great range in observational pro 
evrams undertaken by the Roval Observa 
tory is reflected by the numerous and 
varied instruments erected or planned ton 
Herstmonceux Already well under way 


is the group of six equatorial telescopes 


situated together on the crest ol 


some distance east of the castle I hie Three reflectors are to be housed in 


domes of four of these were nearing the laree new astronomical ofhee and 


completion when thre photographs illus laboratory buildine In the most east 


Some of the visiting astronomers converse on the plaza in front of the castle. 
The buildings of the equatorial group are seen in the distance; on the following 
pages are larger photographs of four of the six domes in that group. 
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The front (south side) of the main equatorial building is seen here. The dome for the Schmidt is at the extreme right. 


The reflectors in the central and nearer dome will be able to “see” 


Schmidt 
for a 


there 
Lhe 


reflector 


ward dome will be a large 


domes are 


the 


telescope other 


30-inch and 36-inch Yapp 


Cassegrainian that is used for spectro 


I he S¢ 
the 


graphic observations of stars two 


domes are constructed and instru 


ments mounted so they can be pointed 


flat 
Either tele scope 


directly toward each other across the 
roof that separates them 
fed the 


nearly parallel beam of light for calibra 


can thus be by other with a 


tion work and other tests and operations 
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Lhe 


a plate-standardizing laboratory, and an 


building will contain darkrooms, 
tluminizing room and apparatus. For re 
coating, each of the three main reflector 
mirrors will be lowered through the floor 
of its chamber and then transported to 
the aluminizing room without encounter 
me any steps. 


At the 


SIN 


of the 
instruments will stand the 


southwest corner group 


26-inch 


photographic refractor used for stellat 


parallaxes; at the southeast corner will 


The 26-inch refractor 


will be housed under 
this dome. The mount- 
ing support has already 


been set on the pier. 


Tevescorpr, December, 1955 


into each other over the flat roof. 


be the Greenwich 28-inch refractor, long 
ol 


Instruments, 


employed for measurements double 


these in: -a 
the 


will continue 


stars. Between 


smaller dome, 13-inch astrographic 


retractor its work on comet 
and asteroid: positions 
Impressive as this array of telescopes 


and their fields of service are, they repre 


sent only a single division of the observa 
Phe traditional work of the Royal 


Observatory has been transit-circle obse1 


tory. 


vations of the positions of the sun, moon, 
planets, and stars, and Herstmonceux is 
to be a world center in this work. 

The group of buildings being erected 
the 


instruments 


castle will) house 
ol design. 


Chief among these is the Cooke reversible 


northwest of me 


ridian modern 
transit telescope, which has. six photo 
graphic microscopes by means of which 
each setting is read at six points around 
the This instrument was in use at 
the \iry 
the was re 


circle. 
historic 
latter 


Greenwich alongside 


transit circle, before 
tired \nother building of 
the group for the 
circle previously used at the Melbourne 
Observatory in 

The installed 


venith tube is the newest 


from service 


meridian is transit 
\ustralia. 

recently photographic 
version of this 
important type of time-measuring instru 
It is fully 


control 


ment. automatic, operated by 


from a nearby 
temperature 


that might be caused by the presence of 


remote building 


to avoid any disturbances 


near the instrument. 
of the Roval 
activities Herstmonceux 


an observer 
Transfer Observatory’s 


diverse to has 
been by gradual stages, partly because of 


the magnitude of the shift, and partly to 





This view of the main 


building of the equa- 


torial group is taken 


from its north side, 
showing the central 
dome and, behind the 
east wing, a portion ol 


the Schmidt dome. 


avoid disruption of important programs 
The Nautical stafl 


been working at Herstmonceux for more 


Almanac has already 


than five vears. Although one solar tele 


scope has been in operation for several 
vears, the solar spectrograph is being re 
built. Tt will use a 10$-inch objective. 


into which the sun’s light will be fed 


by a l6-inch coelostat 
kor two vears a continuous record ol 


cosmic radiation has been made, together 
with earth magnetism and meteorological 
schedule. As 


Admiralty, 


observations on a regular 


an establishment of the British 
the observatory is responsible for testing 
of chronometers for the Roval Navy and 
Air Force. 

tions of test 
ol the 


over 20,000) timepieces pass in 


Visitors enjyoved demonstra 
staff, members 


well 


methods by 


laboratory, through which 

a single 

veal 
One 


very important activity not vet 


This view in the interior courtyard of 
the castle is toward the residence of 
the Astroncmer Royal. 





centralized at the new location is the 


time service. Lhe observations for time 


continue to be made. at 


\binger. 


determination 
Greenwich and at On the map 
mav be seen the location of a large build 
ing southwest of the castle, where several 
of the allied activities mentioned above 
will be housed Until this structure is 
completed, the transfer of the time service 
to Herstmonceux cannot take place. 
Observational astrophysics is of grow 
at the observatory, where 
Newton 


Construction has not 


ing Importance 
the 98-inch 


be located. 


Isaac reflector is to 
been 


started, however, and present: plans call 


for the completion of the rest: of the 


this is given 
a high priority. “The 
figured and awaits further testing The 
$33,000 


observatory. before project 


mirror has been 
sum ol was appropriated for 


development work on this) instrument 
during the year beginning April, 1955 


The 


tained at luncheon, and toured the castle 


visiting astronomers were enter 


grounds to inspect the buildings and 


instruments. They came away with the 


feeling that Herstmonceux Castle is sery 


ing the interests of science and of man 


in far more significant ways than had 


ever been imagined by its builders. 





SECTION D TO 
IN ATLANTA 


At the 
can Association for the 


VEE 


Atlanta meeting of the Ameri 
Advancement of 
Science, Section D (Astronomy) will con 
vene on the afternoons of December 28th 
29th. 


ticipate in the technical session “Uhursday 


and \stronomers wishing to pat 


should send their December 
10th to Dr. F. k. 
University, Bloomington, 
of Section D. 

The Wednesday session will heat 


papers by 
Edmondson, Indiana 
Ind., secretary 
talks 
by members of the Astronomical League, 
AAAS. Dr 
Bradley 
will 


society. of the 
Calder, 
\enes 


an athliated 
William A. director of 
Observatory, Scott 
speak on “Photoelectric Determination 
of the Albedo of the Moon.” 

The address of the retiring vice-presi 
dent of Section D, G. M. Clemence, U. S. 
Naval “Standards of 
Time and Frequency,” is scheduled fon 


College, 


Observatory, on 


Thursday evening, December 29th. 
\n open house at Bradley Observatory 
on Friday evening, followed by a meeting 


of the Atlanta’ Astronomy Club, con 
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cludes the ofhcial program. At this meet 


ing, Dr. Edmondson will talk on the 


Milky Way 


COLLEGE LECTURES 
IN NEW YORK PLANETARIUM 


\ diversified group of courses on as 
tronomy, constellation study, navigation, 
and meteorology, is offered this fall and 
spring at the American Museum-Hayden 
Planetarium in New York City. Included 
in thei “Plane 
tarium 


listing is a lecture on 


Descriptive —Astronomy—College 
Level,” that is given by special arrange 
ment on Thursdays. 

\ briefing on the physical nature of 
the solar system is presented by means ol 
the Copernican planetarium — (orrery), 
after which the Zeiss projector is used to 
study diurnal motion at various latitudes, 


motions of the sun, moon, and planets 


precession, and co-ordinate systems. De 


signed for schools offering an introduc 


tory astronomy course or an astronomy 
unit, each lecture is adapted to the needs 
of the 


their 


students. in consultation with 


instructor. 
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NEWS NOTES 


WISCONSIN ENERGY) 
PROJECT 

The Rocketeller 
$250,000 


the 


on the 


SOLAR 


Foundation has given 


toward a four-year program at 


niversity of Wisconsin for research 


utilization of | solar 
from 10 


partments will collaborate in developing 


energy 


Iwenty scientists different de 
solar engines, irrigation pumps, solar op 


They 


proyec ts, in 


erated refrigerators, and cookers. 


will also work on long-range 


cluding photosynthesis, photoclectricity, 


and the storage of electrical energy fon 


large-scale use Preliminary — arrange 


field 


tests in several countries, especially under 


ments have already been made for 


the primitive conditions where these de 
vices would be of particular value 
headed by Dr 


ton Daniels, chairman of the department 


The project is Farring 


of chemistry at Wisconsin 


VARIABLE STARS IN 
GLOBULAR CLUSTERS 


Variable 


eenerally 


stars of the cluster 
called RR 


found and 


type, now 


Lyrae stars, were 


originally identified in globu 


lar clusters Phey are pulsating stars 


hall 


clusters for 


with periods averaging about a day 


Phe study of globular these 
and other types of variables Continues to 
be ol consid ! ible 


astrophysical impor 


tance 
Helen B. Sawyer has just) published 
1 Second Cata e of Variable Stars 
as Vol. II, No. 2, of 
David Dunlap Ob 


It lists 1.421 stars that change 


in Globular Cli rs 
the Publi 


servalory 


itions ol 


in brightness within the 72. globulars 


have been searched tor such 


This 


variables 


known to 
objects increase ol 


329 


repres¢ nts an 


belonging to 46° clusters 


since the publication of her first cata 


1939.) Messier 5, In Canes 


Omega 


logue in 


Venatici, and Centauri are the 


two clusters richest in variables, with 1&7 


By Dorrit 





and 164 known, respectively, Messier 5, 


in Serpens, has 97 variables, and Messier 
15, in Pegasus, has 93 


Periods have been determined tor 843 


variables in) 38 Clusters, in) Comparison 


with the 656° periods known in 1939. 
While most of the variables are typical 
RR Lyrae stars, 122 in 36 clusters repre 
sent almost all the other recognized types 
Probably 


instead ol 


of variability many of these 


are foreground stars cluster 
members 
Mrs. Sawyer-Hogg has pointed out that 
RR 


The distri 


there may be two varieties of Lyrac 
stars in the globular clusters 
bution of periods shows a gap near 0.45 
day. as shown in the chart 

For 34 globulars, there is no published 


Nearly 


far southern 


record of a search for variables 
all of these 


sky Or 


clusters are in the 
are such difhcult objects that only 
such large telescopes as the LOO-inch can 


be used to study them 


WATCHING 


\ new 


THE EARTH ROTATI 
New York’s Havden 


Visitors to observe 


exhibit at 
Planetarium enables 
the earth’s rotation at the 


button It 


push of a 


contains a laree, high-speed 


maintains a fixed 
\ beam of light 


to the 


SVvroscope, which aNXIS 


with respect to spac 


caught by a mirror attached eVrO 


and reflected by another mirror mounted 


alone 
I his 
and the 


on a nearby wall, appears to move 


a graduated scale on the exhibit 


motion occurs because the scale 


building are carried by the earth’s rota 


tion, while the orientation of the mirrot 


on the gvroscope 1s unatlected 


SUPERNOVAE 
RED SHIF1 


\ recurrent: problem in astronomy is 


(IND THE 


the interpretation of the red shift: in the 


spectra ol distant galaxies Among. the 


numerous theories that have been pro 





FREQUENCY OF 
RR LYRAE PERIOOS 


NUMBER 
n 
o 


3 





| 





1 1 





0-2 o3 
DAYS 


0:5 0-6 0-8 o-9 0 


This chart is reproduced from the new catalogue of variable stars in globula 

clusters, by Helen B. Sawyer. It shows the number of periods at intervals of 

0.01 day, for 781 RR Lyrae variables with known periods in 28 globular clusters. 
David Dunlap Observatory diagram. 
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IN THE CURRENT JOURNALS 


rFHE GENERAL NEEDS OF ASTRON 
OMY, by Otto Struve. Publications, 
Astronomical Society of the Pacific, 
\ueust, 1955. “We must find a way to 
attack not only those problems that 
are attractive to us, but 
borious and often thankless jobs that 
the general advance 


science.” 


also those la 
are needed tor 
ment of ou 


Hk PLANE DT EAR TEE, various authors, 
Scientific American, September, 1955 
“During the Geophysical Year scientists 
of many disciplines will observe all the 
large-scale aspects of the earth: its in 
terior, the and glaciers, — the 
lower and upper atmosphere, gravity 
and magnetism, and the extraterrestrial 
forces which profoundly influence these 
interacting features.” 


Oceans 


SCOTLAND YARD INVADES MEDI 
EVAI ASTRONOMY, by Garland 
Greever, Griffith, Observer, September, 
1955. “The book [ shall tell vou about 
The Equatorie of the Planetis, edited 
by Derek J. Price} moves backward in 
time and sleuths in medieval astronomy, 

the manuscript might well be a 
Chaucer holograph, the only Composi 
tion of his known to have down 
in his own writing.” 


COMM 


that of the 
the most promising. In the 
Journal, SS. N. Milford, 


NIVErsity, three 


posed UNIVErse 
still 
Istrophysical 
St. John’s 
observational 
One ol 


reach of existing Instruments 


expanding 


secs 


discusses 
tests of the expansion hy 


pothesis these, which may be 
within the 
involves the light Curves of supernovae 
There are two main types of super 
nova. Type PT reaches a maximum bright 
three magnitudes 
About 100° days 


when a Type 1 


two o1 

brighter Type IL. 
alter light, 
supernova has declined in brightness by 


ness about 
than 


aN 


magnitudes, a further steady 
that is at the 


about three 


decline sets in same. rate 
for practically all such supernovae so far 
observed 


In Milford 


rates of decline in brightness of 


suggests Comparing — the 


Type | 


supernovae beginning 100) days after 


maximum light. Phe expansion should 


make a supernova of Type TI occurring 


in a very remote galaxy appear to fade 
than 
The possibility of this 


more gradually such a star ina 


nearby galaxy. 
method was pointed out by O. C. Wilson 
in 1939, 

The other 
Dr. Milford also involve the dilation of 
a distant galaxy that 


two tests proposed by 
the time-scale of 
would appear if the universe is expand 
ing. One effect would be that supernova 
outbursts should be less frequent in very 
remote galaxies. Furthermore, in distant 
stellar systems the periods of Cepheid 
variables should seem lengthened. Both 
of these tests are too difficult to make at 


present 





Some Notes from the [AU Meeting 


PLANETS AND SATELLITES 


PUDILES of the plane ts and. satellites 
apart from their motions, form the 
Its president, 


Mic Donald 


Wa Jol 


domain of Commission 16 
G. P. Yerkes 
Observatories, was able 


IAU's 


Kuiper, and 
to re port 
advances since the 


Rome 


Among the 


meeting at 
highlights discussed were 
high-precision diameter measurements of 
planets and satellites, using double-image 
and disk 


tions of 


intensive observa 
detail; 
studies of the 


micrometers: 
Martian 
laboratory 


surlace and ex 


LOTISIVE spectra 
of molecules expected to occur in plane 
Many of these 


sul unpublished, 


tary atmospheres. investi 


gations are including 


some important visual observations ol 


planetary surfaces made by Dh Kuiper 
At its 1954 Opposition, Mars was ob 

served by him with the 82-inch McDonald 

using a 900x% binocular eve piece 


Phe color of the 


telescope, 
attachment. dark mark 
ings, traditionally described as green, was 


“With 


all maria appeared mere] 


found to depend on the seeing 
perlect seen 
darket 
reported, “but 


oO 
1S 


than the ‘deserts, Dr. Kuiper 


essentially of the saree 
color, throughout the entire period.” 
On a nearly perfect night in 1954, the 
Yerkes astronomer examined the rings of 
Saturn and the planet Neptune with the 
200-inch Mount Palomar telescope, using 
He found that, of the 
many divisions reported in the rings, only 
gap. 
either zones of slightly lower brightness 


Ne ptune 


a powel ol 1,170 


Cassini's is a real The others are 


or are nonexistent showed a 


Dr. G. P. Kuiper, of 
Yerkes McDonald 
Observatories, here pre 
sides at the meeting ol 
the planetary and satel- 


and 


lite Commission. 


clisk 
the brightness of the 
that of the center of the disk. 

\ project 


beautifully defined with no spots 


edge was only 0.6 


with which this commission 


has been concerned is) reform of the 


nomenclature of Martian surface features 


which has become unwieldy. One pro 


that of the late 
that 


posal lise ussed Was 


G. Fournier, who recommended 
only 155 
that 


bols be used for transitory markings. On 


names be retained for reason 


ably permanent features, and svi 


his plan, the symbol would indicate the 


general location of the marking and 


describe its type. 
There was agreement among the com 
mission members that the time has come 


to prepare a new. photographic lunar 


map, based on the best available photo 
graphs with large telescopes. It was 
suggested that this map be on a scale of 
about 10) feet for the 


that 


lunar diameter, 


and each area be shown under 


several conditions of illumination. \ 


rectangular grid on the charts would pro 


vide an easy and unambiguous means 


for identifving minute details. 

The naming of lunar features is a 
responsibility of the LAU, and specifically 
of Commission 16.) Former contusion in 
this field was ended in 1935 by publica 
tion by the TAU of Named Lunar Forma 


tions, by M. A. Blage and k. Mueller. 


This work, consisting of a catalogue and 


atlas, is the internationally recognized 


authority for the names of craters and 


other formations. 
To avoid return to the previous am 


biguities, the commission has not ap 


December, 1955, 


proved repeated SsULLECSTIONS lor adding 


names of Contemporary scientists to the 
already long list of acce pted crater desig 
nations I he following resolution was 
adopted by the general assembly at Dub 
lin 

“This commission {16} recommends to 


the Union that at the present time—and 


particularly pending the completion of 


the photographic map of the moon—no 
ofhcial recognition shall be given to addi 


tional lunar nomenclature 


COMETS 


EVIVAL. of interest in Cometary prob 


lems of all kinds was conspicu 


ous at Dublin. Physical studies of comets 


come within the scope of Commission 15 


but matters concerning their orbits fall 


more naturally to Commission 20, whose 
primary subject is minor planets 
I he majority ol the discoveries ol 


comets are still made visually, and some 
details were reported of the very produc 
Skalnate 


Pleso Observatory in Czechoslovakia. Phe 


tive searches carried out at the 


observers there find one comet for each 


200 hours of search, on the average, when 
l-inch ft 

The structure of comets received much 
One 


cometary 


1.2 binoculars are used 


attention long-debated — problem 


concerning dimensions now 


scems settled, by M. Bever in Germany 
from his own observations of 40 comets 
and N. TP. Bobrovnikotl, Ohio State Uni 
versity, from collected data on more than 
Both find that 


head gradually expands as it approaches 


300 apparitions. a comet's 
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At the left, Dr. N. T. Bobrovnikoff, Ohio State University, addresses one of the sessions of Commission 15. At the right, 
Commission 25, Stellar Photometry, meets under the chairmanship of Dr. W. M. H. Greaves, of Edinburgh Observatory. 
Acting as secretary is H. E. Butler, also of Edinburgh. 


the sun to within IT) astronomical units, 
thereafter shrinks. 


brought out, however, that the visual o1 


and Phe point was 
photographic diameter of a comet is such 
that it 
able to have photoelectric size determina 


a vague concept would be desit 


tions, in monochromatic light. 

Another problem Clarified is the cause 
of the long, very straight tails that some 
comets have, consisting of ionized gases 
such as carbon monoxide. As these tails 
point directly away from the sun, some 
powerlul repulsive force is operating; 
but this cannot be the pressure exerted 
which readily 


by sunlight, repels dust 


particles but is ineffective against gas 
Now es, 


shown in 


siermann, of Goet 
detail how the 
known to” be 


molecules. 
tingen, has 
high-speed ions ejected 
from the sun can repel cometary matter 
to form this variety of tail. 
Commission 20 approved the proposal 
of the British 


to publish a comprehensive general cata 


Astronomical Association 
logue of comet orbits, replacing Galle’s 
Kometenbahnen with complete, modern 
data. To defray the cost of this publica 
tion, it was recommended that S1.400 be 


eranted to the BAA. 


FACING PICTURE: Halley's comet 
on its last return, as photographed 
with the Mount Wilson 60-inch reflec- 
tor on May 8, 1910. On this date, 
19 days after passing perihelion, the 
comet was 48 million miles from the 
earth. Visible in the morning sky, the 
comet’s head was then as bright as a 
2nd-magnitude star, and its tail was 
about 19 degrees long. The tiny nu- 
cleus is lost in the overexposed image 
of the head in this photograph. Hal- 
ley’s comet will next return to the 
sun’s vicinity in February, 1986. 


Pur Univ or Tine 


IL HERTO the time 
has been the mean solar second, the 
This 


mean solar or Universal time is based on 


basic unit. of 


1 86.400 part of a mean solar day. 
the rotation of the earth, and it is ob 
tained in practice from observations of 
recent however, 


the stars. In years, 


astronomers have become increasingly 
aware that the rate of the earth's rotation 
is not uniform. There are seasonal varia 
tions in the length of the day, as well as 
erratic fluctuations, 


a very gradual progressive 


small, slow 


imposed on 


super 


lengthening. 

For precise applications in many fields 
of science and technology, an invariable 
unit of time is needed, and accordingly 
it had been proposed that this should be 
based upon the earth’s orbital motion 
rather than its rotation. 

In September, 1952, at Rome, the In 
Astronomical 


ternational Union had 


Observations of Mars 
in 1954 with television 
techniques were dis- 
cussed at Dublin. This 
is a composite of four 
photographs of a tele- 
vision picture obtained 
in connection with the 
24-inch refractor at 
Lowell Observatory, as 
described by W. M. 
Sinton on page 363 of 
the July issue. The dark 
marking forming the 
pupil of the “eye of 
Mars,” near the top 
(south) of the planet, is 
Solis Lacus. Lowell Ob- 
servatory photograph. 


December, 1955, Sky 


adopted a resolution recommending that 
the sidereal year for 1900.0 be employed 
as the unit of time where the variability 
of the mean solar second made the latter 
( The 


period of the earth’s orbital revolution 


unsuitable. sidereal vear is the 


it can be measured by the interval re 


quired for the sun to travel around the 
ecliptic from a_ particular star back to 
the same star again.) 

It was however, that 


decided latea 


some practical advantages would — be 
gained by basing the unit on the tropical 
1900.0 


(The tropical year is the 


vear for instead of the sidereal 


vear. interval 


between two successive passages of the 


sun past the vernal equinox—it is the 
vear of the seasons.) The tropical year is 


roughly 20 minutes shorter than the 
sidereal year. 

The International 
Weights and Measures, meeting in Paris 
1954, 


Fenth Conference on Weights and Meas 


Committee on 


in September, proposed to the 
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specific 
1900.0 


urcs 


month, 


ered 


which met 
that 


fraction 


Ihe 


International 


the 


there in- the 


second be defined 
ol the tropical veal 
lenth Conterence 


Committee 


following 


as oa 


for 


( mpow 


to 


adopt i new unit of time alter the Inte) 


national 


formally 


by Commission 31 


\stronomical 
Mn the 


TL herelore 


Union had 


definition 


the 


tion Was adopt d 


, 
18 


Lhe General Assembly of the LAI 


approves the definition of the second 


SKY 


AND 


Pecescopr, December, 


acted 


at Dublin, upon a proposal 


following resolu 


In the garden of University College, Dublin, delegates to the International Astronomical Union 


1955 


the Comite 


tional des Poids et 


Interna 


proposed — by 
Mesures, as 
lows 

The is the 
»90,925.975* of the leneth ot 


tropical vear for 1900.0 


second fraction 131, 


the 


* The 
for exact agreement with Newcomb’s 
Tables of the 31.5560 


25.97474." 


more precise value required 


Svan 1S ] 


The second of Ephemeris time is the 


unit defined by the above Ephemeris 


a 


Basi 
the 
equations of motion of celestial bodies 


time thus flows at a uniform rate 


cally the independent variable of 


Ephemeris time is the time argument oi 
astronomical ephemerides. Universal time 


continues in-use for ordinary purposes 


and will be the time indicated by clocks 
Phe difference, Ephemeris time minus 


Universal time. can be determined for 


some particular date by the comparison 


of ephemeris positions of suitable celes 
tial bodies with observations recorded in 


Universal time. In actual practice, obser 








Phe name ot we oasteroid was) an 
the conversazione of th 


\ueust 25 


vations of the moon are the best suited In addition to the resolution itself, the 
occultations of stars by the PAU adopted a technical explanation nounced — at 
appears im Nalire Vol Roval Astronomical Society on 

1955, when Prolessor Stratton was pre 


Hitherto, 
moon and meridian observations — ol whose full text 
the moon have been used It is expected 176 p 0609, 1955 
nts ol the 


however, that in the near future observa sented with advance pro 

memorative book, | i ) | 
{STEROID STRATTONIA which had been imitiated in hor 
7Oth birthday Phe two-volume survey of 


Decen edited PN 


tions with the dualrate moon cameras 

leveloped by Dr. W. Markowitz at. the ior ot his 
U.S. Naval Observatory, will allow the 
and the late I Delporte at Uccle 
December 3, 1942, has been named \rthur Beer 
\l Observatory md contains 


Phe minor planet 1560, discovered: by 
Beleium modern astronomy has 


difference between) Ephemeris time 
ol Cambridge University 


Universal time to be determined more on 


Strattonia ‘by its discoverer, for FF. | 192) contribu 


This recently invented instru 
ment is) described on page 3 ol the 


November, 1953. Sky and Telescope at Cambridge University 


accurately 
tions from 215 authors in 26 countries 


Stratton, retired protessor olf astrophysics 
It will be published by Pergamon Press 


CF rd 


ust 27, 1955. 


ssembly gathered with their families and guests for this picture, which was taken Aug 
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NOW — NEW DELUXE 4” DYNASCOPE Reflector 


with ADVANCED Precision Features Offers 








You Truly Amazing Telescope COMPLETE 


Paes Only $79 95 


F.0.B. Hartford, Conn. 

Shipping Wt. 21 Ibs. 

Express charges 
collect 


any telescope at double the price! 


4-inch Parabolic Pyrex Mirror — finished to exacting specifications and guaranteed 
to perform to the Dawes’ limit for this size of instrument. Aluminized and zircon- 
quartz overlaid to insure maximum protection and lasting use. The 4-inch mirror 
gathers '3 more light than a 312 inch mirror. 


@ NEW improved cast-iron true equatorial mounting with free-moving polar and 
declination axes complete with friction clamp on declination axis and large 
knurled brass adjustment on polar axis. Wing clamp provides quick change 
of latitude adjustment. Both axes are of 5 inch steel supported on four bear- 
ing surfaces. Rugged, weighs approximately 12 pounds. Mounting is guaran- 

teed for vibration-free action and necessary smoothness. 


wo NEW 11 inch eyepiece mount with exclusive double-draw focus and rack 
and pinion. Adjustable for three inches of travel to accommodate any eye- 
piece, negative or positive. Built-in diagonal mirror accurate to ‘s-wave 
tolerance. 


Three eyepieces: 18-mm. Huygens, 9-mm. achromatic Ramsden, 7-mm. 
achromatic Ramsden, giving powers of 65X, 130X, and 167X. 


5] 4-power achromatic finder scope with crosshairs. Extra large field of view. 
© NEW «covers for eyepiece tube and open end of the telescope itself! 
G NEW bakelite tube beautifully finished in grey wrinkle enamel! 


8) NEW improved hardwood folding tripod legs in natural finish. 
Chain ties provided (not shown in illustration). Sturdy, balanced, 
perfect portability. 


THE SUPERIOR 4-INCH TELESCOPE Prove it yourself at NO RISK! 


formance report. Specially packed, it is ready to be set up for observation 
within a few seconds. Shipment is F.O.B. Hartford, Conn., express charges 





Inquire for details of con- 
venient Time-Payment Plan. 


po 











Here at last is the scientific instrument that serious amateurs have been 
waiting for — with a full warranty of high accuracy at lowest cost! 


Now you needn't spend $150 and up to be sure of high-precision observa- 
tion. Nor do you need go to the time and trouble of building your own 
telescope to get the most value for your money. For the dollar-and-cents 
facts about the new Deluxe 4-inch Dynascope are these: The advanced 
precision features are those you would want to select for yourself. But buying 
them singly, as an individual, you could never beat our low price. Nor 
could you hope to surpass the technical co-ordination and stability that 
have been engineered into this superb instrument to meet the most exacting 
standards of optical and mechanical superiority ! 

Fully achromatic, tested and proven by scientists in leading planetaria, 
the new Deluxe Dynascope comes to you complete with every part and fea- 
ture exactly as described and illustrated here. Each instrument is carefully 
triple-tested before shipment and is accompanied by the Inspector's per- 


collect (weight 21 pounds). There is nothing else to buy, no added charges, 
no extras of any kind. 


YOU WILL BE DELIGHTED—OR MONEY BACK! 


Prove to yourself—without risk—how good the new Deluxe Dynascope 
really is. Order it now. Try it at your own pleasure. Compare its performance 
with that of any other telescope at double the cost or more. It will delight 
you and exceed your every expectation —or simply return it within 30 days 
for a full refund. But don’t delay. As you know, quality engineering of 
precision instruments does not permit mass production. Consequently the 
supply is limited. To assure yourself of prompt delivery, send your check or 
money order today! 


THE CRITERION MANUFACTURING COMPANY 


Manufacturers of Quality Optical Instruments 


DEPT. STD-20, 331 CHURCH ST., HARTFORD 1, CONN. TEL.: CHAPEL 7-1696 — CABLE ADDRESS: CRICO 





80 


Sky AND Tetescorr, December, 1955 








+ BOOKS AND THE SKY # 


OPTICAL WORKSHOP PRINCIPLES 
Charles Deve. Hilger and Watts, Ltd., 
98 St. Pancras Wavy, Camden Road, 


London N. W. 1, 2nd Enelish edition, 


L954. 
HIS translation of Col. Deve'’s fine 
volume, Le Travail des Verres @Op 

tique de Precision, is indeed a welcome 


136 pages. 42s. 


addition to the far too few publications 
that have dealt with the practical methods 
is 3 consider 
1942 


of optical manufacture. — It 


able enlargement of the english 


edition. 


Phe author was the founder and _ first 
director-general of the Institute of Theo 
retical and Applied Optics, Paris. In his 


long military career in optical ordnance, 
he developed not only a number of opti 
cal instruments but, more significantly 
perhaps, many new methods for working 
optical surfaces, which to a considerable 
extent have proven revolutionary in the 
precision optical industry in’ France and 
elsewhere. 

At the book, the 
author has placed a warning: “It is no 


beginning of the 


manual for beginners. It is a resume of 


the technological instruction which is 


given partly to apprentices in the tech 
nical school for optical work and partly 
and workers who 


to foremen optical 


come to improve themselves at the Insti 





Complete Your 
Astronomy Library 





MAKING YOUR OWN TELESCOPE, by Allyn 
J. Thompson. How to construct a low 
cost 6-inch telescope. $4.00 


SKY SETS | AND II. Two different collec- 
tions, 24 pictures in each set. Solar sys 
tem, Milky Way, and other galaxies 

Each set, $4.00 


18 pictures showing the entire 
$3.00 a set 


MOON SETS. 
visible face of the moon 


SPLENDORS OF THE SKY. 36-page picture 
booklet of our neighbors, near and dis- 
tant, in the universe. 75¢ 


ATLAS OF THE HEAVENS, from the Skal- 
nate Pleso Observatory. 16 large charts, 
covering both hemispheres to stellar mag- 
nitude 7.75 $6.00 


INSIGHT INTO ASTRONOMY, by Leo Mat- 
tersdorf. A practical and informative 
introduction to astronomy. $3.50 


THE STORY OF COSMIC RAYS, by Dr. 
W. F. G. Swann, Bartol Research Founda- 
tion 715¢ 


RELATIVITY AND ITS ASTRONOMICAL 
IMPLICATIONS, by Dr. Philipp Frank, 
Harvard University. 50c 


Send check or 
Jor free folder 


SKY PUBLISHING CORPORATION 


Harvard Observatory, Cambridge 38, Mass. 


money order, or write 














tute of Theoretical and Applied Optics.” 

The first of the book’s two parts is an 
elementary section of about 145. pages, 
of particular interest to precision opti 
cians. Chapter | describes various types 
of optical glass, their faults, and proper 


choice of materials. Chapter 2 is a very 
complete discussion of abrasives, Cements, 
The next chapter, 
Here 


the author states several laws of surfacing 


and polishing tools. 
on surfacing, is truly outstanding. 


which any optical worker will find practi 
cal and helpful. “Phe rather complicated 
prools of 


these laws are 


later in the book. 


geometrical 
treated mathematically 
The fourth chapter, on spectacle lenses, 
gives the apprentice optical worker de 
tailed descriptions of tools and proper 
methods of roughing, truing, smoothing, 
polishing, and so on. 
Part II, considerably 
intended for plant managers, shop fore- 
men, and master opticians. ‘The author 
mechanical theory of the 
working of optical surfaces, explaining 
fully the 
grinding and polishing which cause un 


more technical, is 


describes the 


various standard methods of 


equal wear on tool and work. — Several 
very novel devices developed by the 
author to overcome difficulties of accurate 
grinding are described. 

Chapter 6, on optical tests in the work- 
shop, covers extensively the use of test 
plates for flats, plane-parallels, spherical 
and aspherical surfaces. Several pages are 
devoted to the testing of parabolic tele- 
scope mirrors with test plates, one of the 
few explicit: references to astronomical 
optical work in the book. Next comes a 
rather full discussion of working  polar- 
izing materials, such as crystal quartz and 
Iceland spar. 
the most complete up-to-date information 
available for the practical working of 
some crystal materials. 

The excellent description of centering, 


This chapter is probably 


edging, and cementing of lenses will be 


found of assistance. In the dis- 


cussions of reticles and the engraving of 


great 


glass, there are many hints and _ practical 
working methods not found 
There is a chapter on silvering, 


easily else- 
where. 
copperplating of silver, and aluminizing. 

The most important appendixes deal 
with surfacing aspherical lenses, most cer- 
tainly the best information yet published, 
with local retouching of optical 
for which both the 
its practical application are 
fully. 

The English translation is by Thomas 
Hilger and Watts is to be 
and 


and 


surfaces, theory and 


considered 


L. ‘Vippell. 
congratulated on the translation 
publication of this volume, which is a 
worthy companion to F. Twyman’s Prism 
The secrecy that has 
tech- 


and Lens Making. 


often shrouded precision optical 
niques has been removed in these and 


other Hilger and Watts publications, and 


December, 1955, Sky 


NOW. . the first comprehensive 
work for the practical observer! 


AMATEUR 
ASTRONOMER’S 
HANDBOOK 


by J. B. Sidgwick, F.R.AS. 


Here is the reference book you’ve 
been waiting for! Packed with in- 
formation essential to the amateur 
Handbook will 
that 


astronomer — the 
answer the 1001 
arise daily in actual observation. 
Fully illustrated with charts and 
diagrams, the Handbook includes 
such topics as light-grasp, magnifi- 


problems 


cation and resolution of telescopes; 
mountings and drives; observa- 
tories; tube currents and dew; the 
atmosphere 
troscopy and photography; acces- 
choice of instrument and 
well as a complete 


$12.50 


AND . . Just Issued! the perfect 
supplement to the handbook! 
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and “seeing”; spec- 
sories; 
powers; as 
bibliography. 


ASTRONOMY 
FOR AMATEURS 


by J. B. Sidgwick, F.R.A\S. 


Observational Astronomy — for 
Amateurs is the logical supplement 
to the Handbook, as it thoroughly 
describes the varied techniques em- 
ployed in the observation of those 
heavenly bodies which are par- 
ticularly suited to amateur study. 
Many of these observational meth- 
ods have not previously been de- 
scribed in readily accessible book 
form. The experienced observer as 
well as the amateur will find just 
what he is looking for in this in- 
valuable reference. A comprehen- 
sive bibliography is included. 


$10.00 


ORDER YOUR COPY TODAY 
STOCK IS LIMITED 


HERBERT A. LUFT 
Scientific and Technical Books 
42-10 82nd Street 
Elmhurst 73, N.Y. 
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A Christmas Gift 
The 
HISTORY 


of the 


TELESCOPE 


by H. C. King 


authoritative work, 


This 
written for the amateur and 
professional alike, is by a well- 
known British expert on op- 
tics and astronomy. It can be 


recommended to every. tele- 


scope user or maker, and to 


everyone interested in how 
the universe is explored. It is 
an ideal Christmas gift for all 
of your astronomy-minded 
relatives and friends, and an 
excellent investment for 


your own gift money. 


Here’s just part of one para- 


raph from the book: 

Hevelius wrote convincingly 
of the ease and rapidity with 
prepare the 


which he could 


150-toot telescope for observa- 


tion,!” 


but the was 
the truth. The 


fixture, 


opposite 
more probably 
tall mast was the only 
for the proximity of the site to 
the Baltic Sea precluded the per 
manent elevation of the tube. A 
band of assistants was required 
to work the different ropes that 
raised or low ered the 


Then the object had to 


either 
tube. 
be located and “‘tollowed”’ 
This is 
small 


let alone with a long, 


with 

high 

difhcult 
] 


telescope, 


magnifications, 


enough with 1 
Ss 


flimsy tube moved by. several 


pairs of rough hands. Only the 
finest nights were suitable for 
slightest 


frame- 


observing, for the 


breeze would cause the 


work to quiver like a reed cee 


456 pages; 103 halftone 41 draw 


ngs both old and new, plus §2 dia 
| 


rran Extensis ist t references 


$12.50 postpaid 
Western Hemisphere Publishers 


Sky Publishing Corporation 


} 


Harvard College Observatory 


Cambridge Massachusetts 


Charles 
Lane, 


Eastern) Hemisp lishers 
Grifin and Ce Drury 
London. \ ( 
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that company has been more than a little 
responsible for the much freer exchange 
of technical information among optical 
firms in recent vears 
Phe book will have wide appeal to 
the professional optical worker and the 
advanced amateur 
THOMAS R. CAVE, JR. 
Cave Optical Co. 


BINOCULARS, TELESCOPES AND 
TELESCOPIC SIGHTS 

Publishers, 

S950. 


Truman Henson. Greenberg 
New York, 1955 


NE FIELD in 
home workshop cratts 


915 pages. 
which the creative 

talents of 
men has not flourished is that of optical 
laistruments (except reflecting telescopes). 
Yet, with optical 
elements on hand at various surplus deal 


diversified stocks of 
ers, the home construction of telescopes, 
rifle similar in 
struments is not only quite feasible but 


scopes, binoculars, and 
should be definitely appealing. One rea 
son. for lack of 
understanding of the fundamental prin 
and the 


this small activity is a 


ciples ol optical mstruments 
details of their mechanical 
Mii Henson's book has_ the 


purpose of correcting this lack of unde1 


construction 
avowed 


standing and of opening the field of op 
tink 


wishes to create his own 


tical instruments to the interested 
erer, whether he 
instrument or merely to apply preventive 
maintenance to a) pur 


and corrective 


chased item. 

This purpose the book has achieved in 
large measure. Although there are var 
ious points with which a professional 
take uninitiated will find 
it instructive and interesting. The author 
detail 


can issue, the 


sets forth in considerable the me 


chanical construction and = arrangement 


of binoculars, observation telescopes, and 
rifle scopes, and presents several original 


designs and instructions for fabrication 


and assembly, using available optical 


components. There is much useful dis 


characteristics of these 
factors that 
thei 
that a 


cussion of the 


and the should 


instruments, 
be taken 


and purchase 


into account in selection 


discussion prospec 


tive purchaser will find) very valuable. 


\ppendixes give the characteristics of a 


long list of commercially available instru 


ments from which a sclection can be 


mad 


Phe book is extremely well illustrated, 


and contains numerous “exploded” views 


of instruments—some from Army tech 


nical manuals. For the individual who 


wants practical information on the me 


chanical construction of these instru 


ments, and only enough facts about 


optical pring iples to enable him to work 
and 


assembly, disassembly, 


book 


effectively in 


adjustment, the is highly recom 
mended 

From the standpoint of optical prin 
ciples, however, the book is not suitable 
some under 


work. In at 


for one who already has 


standing of how lenses 
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The latest 


pitz Planetariums 


have been installed at 


Cranbrook Institute of Science 
Bloomfield Hills, Michigan 


Otterbein College 
Westerville, Ohio 
* 


Spitz Laboratories, Inc. 
ELKTON, MARYLAND 


Telephone: Elkton 666 











THE OBSERVATORY 


A Magazine for Everybody 
Interested in Astronomy 
Founded 1877 

Current astronomy 
illustrated by 
re sponde BCE, 

Reports of the 

Astronomical Soci ty 
Darwin and Halley 


developments In 
means of articles, 
notes on discoveries 
meetings of the Roval 
of London: the 


lectures 


COre- 


Single 60 cents 
Annual subscription for G issues 


postage paid, $3.00 to: The Editors 


COPLEeS, 


Roya (GREENWICH OBSERVATORY 
He rstmonceur Castle 
Hailsham, Sussex, England 
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Astronomy Films 


16-mm. sound, 400-foot reels 


I THE SUN 
Il THE MOON 
lil THE SOLAR SYSTEM 
IV THE MILKY WAY 
V EXTERIOR GALAXIES 


Narration by Dr. Ruroy Sibley. 
Highly commended by Visual 
Aid Departments, Film Librar- 
ies, Schools, Colleges and Edu- 
cators throughout the country. 
Slide Strips (35-mm.) and Slides 
(2 x 2), immediate delivery. 
Each slide strip and set of slides 
is made from 20 selected frames 
of the corresponding reel. With 
Teaching Aid. 


Catalogues on request. 


International 
Screen Organization 


1445 18th AVE., NORTH 
ST. PETERSBURG 2, FLA. 














Another New Slide Set 


This new Slide Set 8 is aimed to complete 
most of the remaining Mount Wilson 
and Palomar slides 


169 Great Nebula in Orion~— in red light 


17) Nebula, Orion, north of Great Nebula, 
NGC 1977 

171 Nebula, Orion, following Zeta Orionis, 
NGC 2024 

172. Nebula in Bootes, NGC 5866 

173. Nebula, Cassiopeia, with meteor streak, 
NGC 281 


17 Spiral, Canes Venatici, NGC 5355 

175 Spiral, Coma Berenices, NGC 4826 

176 Spiral, Cepheus, NGC 6946 

177--Spiral, Andromeda, seen edge on, NGC 
SO] 

178 Planetary nebula, Aquarius. NGC 700‘ 

179 Star clouds, Sagittarius, NGC 6523 and 
6514, also several open clus 






rs 


1x¢ Elliptical and irregular axies 
Is!1) Normal and barred galaxies 
182. Nebulosities near Gamma Cygni, both 


bright and dark 
183— Mosaic, northern portion of Miky Way 


summer 
184 Mosaic, southern portion of Milky Way 
winter 
185 Comparison star clouds, Milky Way and 


Andromeda Nebula 
1X66 views of 200” Hale telescope 
87 Cutaway drawing, 200" mirror, cell, 
support, and cover (Porter) 
1XX Cutaway drawing, 200” dome (Porter) 
1x9 Cutaway drawing, 200” prime focus and 
pedestal (Porter) 
190 -Cutaway drawing, 200” 
form (Porter) 
100” Hooker te'escope. Mount Wilson 
100” Hooker dome, shutter cpen 


1 slides $9.75 


I 


, Cassegrain plat- 


If you act quickly. you may order some 
of these slides for Chris'mas gif s. 
Write for circular showing special prices 
when you buy more than one s2'. Charts 
and books also are available. 


ASTRONOMY CHARTED 
33 Winfield St., Worcester 10, Mass., U.S.A. 
Phone Worcester PL-5-6992 


't MoonBall 


world’s most novel space toy 








Space exploration is on. . . the Moon 
will be first, then the Planets! Approved 
by the world’s largest Planetarium and 
Science Foundation as a novel, educational 
and playable toy, the Moon Ball is 7” in 
diameter and is a relief reproduction of 
the only side of the moon seen by man. 
Complete with a story about the moon 
and a map identifying the prominent 
markings, “Moon Balls’ will soon be 
in stores across the nation. Order yours 
by sending $1.50 to ‘Moon Balls’’ at 
the address below. Distributors, 
Wholesalers, Retailers—write 


MANNING’S MOONBALL CO., INC. 
4321 Perrier Street, New Orleans 


tempting to simplify the optical presen 
tation by leaving out all the mathematics, 
the author has omitted a great deal of 
important information, and there are 
several cases of careless or incorrect use 


of terminology which will, in the opinion 


of this reviewer, serve to contuse the 
reader who comes into contact with other 
books on the subject. 

In particular, the author's definition 
of the angle of incidence, and therefore 
of the critical angle, is not in accordance 
with accepted practice; his definition. of 
ray tracing is incorrect, as is his use ol 
the term collimation. There is no dis 
cussion of the vitally important subject 
of apertures and pupils; and the very use 
ful applications of field) lenses are not 
brought out. 

The word reversion, which should be 
eliminated from optical vocabularies, ts 
used in this book with an entirely new 
and useless meaning! The problem of 
terminology in optics is a difheult: one 
and even accepted definitions are often 
confusing; authors in the field) should 
not add to the contusion. 

The foregoing criticisms are included 
here to warn those to whom such thines 
make 


ready been, or who hope to be, taught 


a ditterence—those who have al 


by other teachers. 
EARLE B. BROWN 
Farrand Optical Co 


NEW BOOKS RECEIVED 
EXPLORING THE Moon, Roy A. Gallant, 1955 
Garden City. 63 pages. 52.00 

\ book for young people, in large format 
and with brightly colored drawings, gives 
some idea of how the moon looks. what it 
is, and what we might experience if traveling 
on its surface 


Tur Foresreaner Furerr. Sir George Thom 
son, 1955, Cambridge University Press. 160 
pages. 82.50 

How technology may atlect the futures of 
such fields as energy, transportation, meteor 
ology, biology, and others, is told by a Nobel 
prizewinner in physics. 


Pur History or tie Prnrscorr, Henry ¢ 
King, 1955, Sky Publishing. 456 pages. S12.50 

Tracing the development of astronomical 
instruments, and — particularly — telescopes. 
through the centuries, the author at the same 
time tells the story of the growth of observa 
tional astronomy. 


Tur Gotpen Book orf Astronomy, Rose 
Wyler and Gerald Ames, 1955, Stmon and 
Schuster. 97 pages. S4.95. 

Lavishly illustrated in) color, this large 
sized book for children) gives a survey. of 
astronomy, with particular attention to the 
members of the solar system. The last: few 
chapters describe a trip to the moon 


Pik AMERICAN EPHEMERIS AND) NAUTICAL 
ALMANAC FOR THE YEAR 1957, Nautical Al 
manac Office, U.S. Naval Observatory, 1955, 
U. 8. Government Printing Office, Washing 
ton 25, D. C. 586 pages. $4.50. 

\s for preceding years, the 1957 volume 
of this valuable reference work gives accurate 
ephemerides for the sun, moon, planets, and 
first four asteroids; predictions of eclipses and 
occultations; ephemerides for observers of 
satellites; and much other material for the 
computer and serious observer. The princi 
pal change is that the apparent places of 
standard stars are no longer included. 


December, 1955, Sky AND 











No. 732 A 6” celestial glob 
ill major star i onstell is, 
equator, and the ecliptic. Mythologi- 


backg@ro nd em is1Zed In 





No. 731 This attractive 9” globe 
has a dark blue background with vel- 
low stars to the 6t1 nevgwnitide 
Eeliptic and equa shown. Constel- 
lations outlined Movable meridian 
ind horizon ring \itract last re 


crud $14.50 


194 Nassau St., Box 216, Princeton, N. J. 
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BUILD YOUR OWN 
3” REFLECTING TELESCOPE 
with this 
COMPLETE, 87-PIECE 
Do-It-Yourself KIT! 


Pe 


Complete parts—no machining—easily assembled 
a nine-year-old can do it! All nuts and bolts 
supplied. Nothing extra to buy. Kit includes 3’ 
spherical mirror 30” ‘ aluminized and over- 
coated. Guaranteed to resolve detail right up to 
theoretical limit. Tripod 40” high with cast-iron 
tripod head, all holes drilled and tapped (all ma- 
chining finished). Other parts made from 1x’ 
thick steel all ready to assemble. Smoothly func- 
tioning equatorial mounting. Locks on both polar 
and declination axes. Polar axis at 40 latitud 
adjustment made with tripod legs. Natural grain 
finished hardwood tripod legs. Heavy wall black 
kraft telescope tube with special black glare-re- 
ducing liner. Eyepiece mount has slide focus ad 
justment. Mirror attaches on new type mounting 
with pressure-sensitive adhesive tape eliminating 
distortions Mirror is ventilated. 60X i 
and a 100X Barlow lens included. 90X and 12( 
eyepieces available at extra cost. Crosshair finder 
parts included with mountings. Parts zine plated 
to prevent rust. A real kit in every respect. Car 
also be used terrestrially. Nothing extra to buy 
Directions included! Money back guarantee 


Stock #85,025-Y $29.50 f.0.b. 


eyepiece 
X 





EXCEPTIONAL BUY IN A 


Complete, Assembled 


6” REFLECTING TELESCOPE 
40X, 60X, 120X, 150X, 300X 


Complete with heavy duty 
and tripod. Tripod has cast 
rugged wooden legs for stability. (Folds for stor- 
age.) Equatorial mount has 1” diameter shafts 
with Boston bronze bearings. 5-lb. counterweight 
for perfect balance. Locks on both declinatior 
and polar axes. Polar axis set at 40 latitude 
adjustment made with tripod legs. crinkle 
finish on mount. Telescope tube made of alumi- 
num; white enamel finish on outside. Rack-and- 
pinion focusing mount. 7X achromatic 
finder with crossline reticle. 6” Pyrex parabolic 
mirror—48” F.L. (f/&8)—-aluminized and overcoated 

guaranteed to give theoretical limit of resolution. 
Mirror mount machined cast aluminum. Kellner 
eyepiece gives you 40X and a Goto combination 
eyepiece gives 60X and 120X. A Barlow lens is 
included to give 150X and 300X. Shipping weight 


75 Ibs. 
Stock +85,024-Y $245.00 f.0.b. 


equatorial mounting 
aluminum head and 


Slack 


eyepiece 


SPECIAL NOTICE 


We Are Liquidating a Huge, Newly Acquired 
Stock of U.S. Gov't. Telescopes... 
Your Chance to Pick Up an Excellent Bargain 

READ THE DETAILS CAREFULLY — THEN BUY ! 


M-17 8-POWER ELBOW TELESCOPE 


$200 VALUE FOR ONLY $12.50 POSTPAID 


BIG 2” OBJECTIVE—KELLNER EYEPIECE—AMICI ERECTING PRISM 
4 BUILT-IN FILTERS—RETICLE ILLUMINATION 





rhis is Edmund's biggest bargain offer in an entire 
decade Weight of this instrument is 5 pounds. 
Field is 6°, exit pupil is 0.243 inch. Excellent for 
finder on an astronomical! telescope. Ideal for use 
as a mounted telescope for terrestrial observation. 
Also can be used for telephoto photography. Ob- 
can be removed and a tube added with 
a longer focal length objective to convert to a 
high-power astronomical The focusing 
2k-mm. F.L. eyepiece alone is worth more than 
$12.50. These telescopes were designed for spotting 
r in the sky and have excellent 

i definition. The image 

ht will delight you 

from 15 feet to infinity. 


good 


jective 


telescope. 


resolving 
is sparkling clear 
Adjustable focus 
These instruments are in 
practically new You can buy 
bargain with absolute confidence. 
In accordance with the policy prevailing on all 
Edmund merchandise, we guarantee complete 
satisfaction or your money back. 


Stock +70,065-Y 


-ondition 
this exceptional 


$12.50 ppd. 


M-70 3-POWER TELESCOPE 


A $75 VALUE FOR ONLY $7.50 





Bear In Mind! 
Edmund Optical 
Items Make Dandy 
_XMAS GIFTS! 











Made of sturdy steel and 
brass — weight 5 pounds. 
Length 2212”. 12° 19’ field! 











instrument throughout - 
leading 


consists of a 


Another fine quality 
produced by America’s optical manufac- 
urers Telescope Kellner eyepiece, 
reticle, 2 achromatic erector lenses, 1 achromatic 
objective lens (25-mm. diam.). and a_ protective 
window. All optics are low-reflection coated. Also 
included: a rubber eyeguard, and amber, red, and 
neutral filters for snapping on 1] 
these equipped with 
through 1 


3y removing 3 screws, you can separate scope into 
2 pieces, one of which makes an excellent 6-power 
finder for an astronomical telescope on which 
reticle can be illuminated for night use. To give 
you some idea of the intrinsic value you are get- 
ting here as surplus, the lenses alone would cost 
double the price we are asking for the entire 
d instrument. Bear in mind, too, that the eyepiece 
by itself can be used for an astronomical telescope 


to evepiece. 


telescopes small 


window 
illuminated witk 


which reticle can be 
small flashlight 


Stock +80,055-Y Completely boxed with protective absorbent, 
exactly as received from Army (new or near new) 


$7.50 ppd. 
Stock +80,051-Y Telescope only (‘used—good condition) $4.00 ppd. 


THE MOUNTING RINGS FROM OUR STANDARD 7-POWER 
FINDER CAN BE USED ON THE ABOVE M-70 TELESCOPE 


Stock #50,075-Y Ring mounts per pair $4.95 ppd. 


EDMUND SCIENTIFIC CORP. 


84 Sky AND 
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ACHROMATIC ASTRONOMICAL 
TELESCOPE OBJECTIVES 


Real Quality at Bargain Prices 
Make Wonderful Refractors 
years we checked 
looking 
objec 
only 


U.S., German, and Japanese 
could produce really 
A few times we 
quality or fina 
engineer who 
ives. We place 


For three 
manufacturers 
good telescope 
yrdered samples 

‘e. Finally, we fot 


for one who 
at a low price. 

to be disappointed in 
ind a Japanese optical 
signed some excellent astronomical object 
with him. He then these made, checking each 
quality. Thu we able to offer objectives we 
to be as good ing for two or three times 


tives 


orders has 


me for are 


believe as those se 
yur price. 

Our 3” 

as air-spacing gi 
rrect 


romat, 


and 4” 


tives ¢ 
ves the lens de 
rrations, instead 
The results are a 
with ve flat field, 
ma 


Price 


diameter objec > a r-spaced achromats, 
four surfaces with 
f only three in a 
beautiful, color-free 
no bad z and 


ler 


which to ¢ abe as 


cemented act 
sharp, clear nes, 


‘tion 


image 
against ¢¢ 
Diam. F.L. 
- 
bad 45” 
4” 60” 
4” 60" 


available 


f il corre 
Stock No. 
30,166-Y 
30,190-Y 
50,106-Y 
50,107-Y 
Metal cells are 
Stock 270,063-Y. 
Stock 270,064-Y 


LOW COST, 
= 30,187-Y 


Comments 
Not coated 
Coated 

Not coated 


Coated on four surfaces 


1X 
Stock 
Stock 


for the 
$11.95 
$10.95 


LONG F.L. 
50” F.L., 2” diam., 


objectives above. 
for 4” 
for 3” 
ACHROMAT 


coated ... 
$12.50 ppd. 


objective 


objective 


Stock 


Stock 


Rack & Pinion Eyepiece Mounts 


All 


it 


For Reflectors For Refractors 


Now you can 
important part 
holder. Smooth, 
you to get professional performance. 
fine Real rack-and-pinion focusing 
variable adjustment; tube accom- 
standard yepieces and accessory 
lightweight aluminum body casting 
and rack of chrome-plated bras 

No. 50,077-Y 


in a most 
the eyepiece 
focusing will help 
Look at all 


improve rformance 
of your 


trouble-free 


pe 


telescope 


hese features: 
with 
modates 
equipment ; 
focusing tube 
body finished in black wrinkle paint. 
is for reflecting telescopes, has focus travel of over 


tension 


1! 


2”, and is made to fit any diameter or type tubing 
by attaching in the base. 
Nos. 5 108-¥ and refractors and 
have travel fit 
I.D. and our 37% 
Stock +50,077-Y (less diagonal holder) 
Stock +60,035-Y (diagonal holder only) 
Stock +50,103-Y (for 27,” I.D. tubing) 
Stock +50,108-Y (for 37,” I.D. tubing) 


HUYGENS EYEPIECES 


Here 


holes 
for 
Will 


through small 
50,108-Y are 
focus of over 4 our s 
$9.95 ppd. 
1.00 ppd. 
12.95 ppd. 


13.95 ppd. 


Mounted 
Type 3. 
eye relief 22 mm. 


mm., 
tension 
are some really terrific values in eyepieces! 
he three eyepieces listed below are manufactured 
by one of the world’s best producers of optical 
components. We have searched the world’s mar- 
kets, including Germany and France, to find a 
real quality eyepiece. The image clarity, the 
workmanship evidenced in the metal parts, will 
prove the skill and experience of Goto Optical 
Company, Tokyo. Guaranteed terrific buys! 
HUYGENS TYPE — STANDARD 114 DIAM. 
6 mm. (14) Focal Length 

Stock +30,063-Y $8.50 ppd. 
12.5 mm. (12”) Focal Length 
Stock +30,064-Y 


scopes. 
Stock 


\ 


$8.00 ppd. 


and 20 mm. 


COMBINATION EYEPIECE—10 mm. 
$9.00 ppd. 


Stock 330,065-Y 


ORDER BY STOCK NUMBER . 


BARRINGTON 


=50,075-Y Ring mounts 
ra ae TELESCOPE TUBING 
No 0.D. Leth 

80.038-Y 
85,008-Y 
85,011-Y 
85,012-Y 
85.013-Y 


85.014-Y 
tubing is 


” tag ey Ce. © acre " y 

see ; : eee 

| of over 4”, 2K" mp - 
’ I.D. aluminum tubes respectively. 


WAR 
SURPLUS 


DOUBLE AND TRIPLE YOUR TELESCOPE’S POWER 


RAYS ae y PRIMARY OBJECTIVE 
FROM ; __ Focus 
PRIMARY 


SINGLE ELEMENT 
BARLO 

ee. | 
tubes. Referring to the diagram above, 
focus of the mirror or objective. 
is observed with the eyepiece in the 
same tube that holds the eyepiece, 
The new power of the telescope is not, 
given the objective by the difference 


usual 


LW 


EYE PIECE 


r 
a Barlow is placed the 
The Barlow diverges the 
manner. 
making it 
as yo 
between P 


with a BARLOW LENS 


WHAT IS A BARLOW? A 


negative _len to 


Barlow lens 
increase the 
resorting to 
eyepieces, and without 
long, cumbersome telescope 
distance P inside the primary 
beam to a distance Q. This focus 
a Barlow may be mounted in the 
very easy achieve the extra power 
1 might suppose, due to the extra focal length 
and Q. It is defined as the original power 


ised 
vithout 


Thus, 


of the telescope times the quotient of P divided into Q! 


ACHROMAT OR SIMPLE BARLOW? 


In fact, on and around the axis, the 
at the edges of the field. SINGLE 
Our short focal length means that 


An 
but our low-priced single-element lens will give you 90% of the performance of the 
image 

ELEMENT 
you do not 


Stock +30,175-Y. Unmounted, O.D. 1-3 16”. 


results, 
chromat 
additional color 
1-5/16” 


eyepiece 


achromatic Barlow lens will give best 


just as good, with slight 
BARLOW FOCAL LENGTH 


unwieldy long tube at the 


Fits in tubing listed below. $3.00 ppd. 


will be 


have 


Coated. 


an 





Stock 


+30,140-Y. Mounted Achromatic Barlow Lens 


$15.00 ppd 


30-day Money Back Guarantee as with all our Merchandise! 


2 pieces, 3” 


BRASS TUBING 
FINDER TELESCOPE 


=50.080-Y Finder 


ACHROMATIC 


alone, less ring 

mounts 9.95 

per pr., $4.95 

escription Price 

eae ) Spiral-wound §$2.50 
60” \ paper + 4.00 
48” 6.00 
60” 8.75 
poe 9.00 
60” 


15.00 
ahinne -d f.o.b. 


MOUNTED 
ERFLE EYEPIECE 


68° FIELD OF VIEW 


Consists of 8 coated achro- 
mats in metal mount with 
spiral focusing. F.L. 144” 
54 mm., length 
War surplus. Govt. cost about 
$84.00. This is the type war- 
surplus bargain that will be 
talked about in years to 
come. Buy while you can. 


Stock +5160-Y, $12.50 ppd. 


Aluminum 


Diam 54 mm. 


ADAPTER 


’ diameter mount to fit 
holders. 


$3.95 ppd. 


Provides 114 
standard eyepiece 


Stock 2+30,171-Y 


114” diam. 


TELESCOPE 
EYEPIECE 


Kellner 
2 achromats, 


Eyepiece, 
F.L. 28 
An ex- 
O.D. 1% 


added, 


standard for all types of tele- 


Govt. cost $26.50. 


#5223-Y, $5.95 ppd. 


MAKE A SUN DIAGONAL 


Because it is unsilvered, 
this PENTA PRISM trans- 


, 
4 


long, 
O.D. 1-5/16” 
Stock +40,165-Y 


“MAKE-YOUR- OWN” 4%" MIRROR KIT 
valished and 
diag 


Stock 


LATEST 
MODEL 


Designed 
Projects 
more 
in their correct relat 
Use it in any darkened room 
of 
walls 
teries, 

household current. 


ou the 
from any point in the 
rn Hemisphere 
time . 
month of the year 
brightness 
page 
valuable information 
identification of the 
illuminated 
About 
Stock 
Stock 
Stock 


Has 
by 
any 
Has 3 
telescope. 
than ! 


Stock 


STAR SPECTROSCOPE 
usefulness of your 
Stock 
60° SPECTROMETER PRISM 


18 mm. x 


Stock 


-3/16 


Blackened brass. I.D 
Barlow above 


$1.25 ppd. 


fitting 
le-elemen 


slide 
To fit 


sing 


our Palomar, Jr., 
eyepieces and 


used in 
lenses for 


mirror as 
aluminized, 
parts. 


same fine 


onal. No 
2+50,074-Y 


SPITZ Jr. PLANETARIUM 


by Armand Spitz. 
nearly 400 stars, 
70 constellations 
ionships 


metal 


$16.25 ppd. 


than 


house, 
and ceiling. 
works on 


the project it 

No 
ordinary 
Two sim- 
that show 
appears 
North- 
. for any 
. for any 
! Rheostat 
32- 
free of 


adjustments 
sky as it 


of night 
control 
included Contains 
provides easy 


Also FREE 


book extra cost. 
about the stars, 
constellations 
pointer. 

14” high on a 7” x 
+70,040-Y $14.95 ppd. 
=70,059-Y Sky Zoo Projector $3.98 ppd. 
2+70,060-Y Southern Hemisphere 

$3.98 ppd. 


base 


Projector 


5X FINDER TELESCOPE 


You focus 

Base fits 
advantage 
with main 


Weighs less 


locating 
in and 
important 
aligning 
objective 


exact 
tive mount 
tube an 
screws 
diam 


crosshairs for 
sliding objec 
diameter 
centering 
20-mm. 
pound. 


+50,121-Y 


MISCELLANEOUS ITEMS 


Imported! Doubles the 
long. 
$32.75 ppd. 
Polished surf 
length. 
$8.25 ppd. 


out. 


for 


$8.00 ppd. 


Telescope. 254” 
+ 50,023-Y 

aces 
30 mm. 


= 30,143-Y 


flat to 14 wave 





mits only .0016 of the light 
it receives, making it an 
excellent sun viewing di- 
agonal, if used with proper 
precautions, Entrance and 
exit faces 1” and 1” ap- 
proximately. 





Stock +3262-Y $3.75 ppd. 


BE SURE TO CET FREE CATALOC “Y” 
Fantastic variety never before have so many 
lenses, prisms, optical instruments, and compo- 
nents been offered from one source. Positively 
the greatest assembly of bargains in all America 
Imported! War Surplus! Hundreds of other hard- 
to-get optical items. Write for Free Catalog ‘Y."’ 





. SEND CHECK OR MONEY ORDER 


NE W 


December, 


SATISFACTION GUARANTEED! 


JERSEY 
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TELESCOPE EYEPIECE 
" Made by a 
Famous Optical House 
W ~ 


5” Telescope 
Mirror 
67” F.L., 
Ground, 
Polished, 
Aluminized, 
only $13.00 
Overstocked 
Selling Out 
Special 

\lumiunize 
Rec ONLY $13.00 
plus $1.00 p.p 
4-ARM DIAGONAL FOR 
REFLECTING TELESCOPES 

' Prism in 


1 


3” ROSS STELLARSCOPE 
19 and 80 Power 
Improved Model—$16.50 
‘ Mt 
it v 


Onl 


pine 
MOSS STELLARS( 


$18.00 : 


PRISMS—Giant Size, 


ut 


t 


tock. U.S. sur ost $22.00. BUY TWO 

NOW ONLY $2.50 EACH plus p.p. 2 Ibs 

EQUATORIAL MOUNTING 
Aluminum and steel 


Finish 1 
; Wi 


To 6” Mirror, Complete $35.00 plus p.p. 
Up to 10” Mirror, Complete $60.00 plus p.p 


Remit with order. Include postage. No C.O.D. 


HARRY ROSS 


Telescopes - Microscopes 
’ t $1 Ded 


70 West Broadway, New York 7, N. Y. 
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GLEANINGS FOR ATM’s 


EDITED BY EARLE B. BROWN 


\ 6-INCH NEWTONIAN WITH HybRAULIC 


Y QUALIFICATIONS tor building 
M a O-inch reflector were patience, 
perseverance, a certain amount of inven 
tive ability, and the determination never 
to allow a part to go into the scope that 
did not work perfectly I learned early 
that care and preciston were HeCESSATN 
to produce an instrument that would do 
the things I wanted it to do. Nearly twice 
as much money (S400) was spent building 
it than would have been needed if I had 
known how to do evervthine correctly 
in the beginning 

The final result, however, is) satistac 
tory. Few other instruments can compete 
with mine in locating any object ine the 


skv within five to eight seconds L here 


Drivi 


is no hunting and cuessine—set the circles 
and there it is. 

Phe first trouble was with the miurrot 
which was overcorrected by 200 pa cent 
when T bought it. Tt would) not even 
resolve the Prapezium stars in the Orion 
nebula I had it refigured by Thomas 
Cave, Jr. and substituted an elliptical 
Hat for the original prism diagonal. Since 
then the performance of the mirror has 
been perfect. 

Po solve the problem of saddle adjust 
ment. TP actually have two saddles I he 
first is smaller than the one carrying the 
tube. and has a hole bored in its center 
to allow the declination shatt to protrude 


about "The declination shatt) should 


B. A. Stevens’ 6-inch reflector was built with as many refinements as possible, 

including a permanent mounting place on a concrete block. The weight that 

operates the drive is suspended from a rod alongside the tripod leg in the lower 
center of this picture. 


1955 





This enlarged picture of the hydraulic drive shows the working parts. The 
cutoff valve at the lower right is to prevent seepage of fluid back through the 
check valves. 


be rounded on the end. ‘The first saddle 


is welded to it at exactly right angles. 
The second saddle is placed on the shalt 


in the first saddle and secured with four 





+ ** BERAL COATINGS * * * 


The ideal coating for front 
precision mirrors for these reasons 
Beral has HIGH reflectivity 

Beral is HARD; does not sleek easily 
Beral can be cleaned easily no porous 
OVERCOATING of quartz. 

4 Beral is NOT a Chromium alloy, so 
can be removed easily 


surface 


telescope mir 
5”-$3.00, 6”- 
8”-$4.50, 9”-$5.50, 10”- 
1214"-$9.75 Prices for 
sizes up to 37” diameter on request. Add 
Postage — Insurance for return shipment 


LEROY M. E. CLAUSING 


8038 MONTICELLO AVE. SKOKIE, ILL. 


rors ‘ 2.25 $2.75 
7”-$4.00, 
$6.50, 11”-$8.50, 


Prices for Beral coating 
as , = » 


$3.50, 








Precision Diagonals 


You will get the best possible performance 
from your telescope with one of our cleat 
fused quartz diagonals. Accuracy guaran 
teed 1/20 wave 


Ellipse 1.25” x 1.7 $11.00 
Elliose 1.5% « 2.12" $14.00 
Pyrex diagonals, 's wave accuracy 
Ellipse 1.25” Cre 2 . -$es09 
Ellipse 1.5” Na 3 SOO) 


Aluminum coating $1.00 extra 


—4" 
eee 


x 
x 


Send for list of other sizes, 
quartz mirrors and mirror blanks. 
E& W OPTICAL CO. 

2406 E. Hennepin Ave. 
Minneapolis 13, Minn. 











vr 
i 
heavy 


screw. bolts. 
cloth 
second saddle for the tube to rest upon. 
By adjustment of the four bolts, I can 


I placed two pieces of 


belting at each end of the 


line up the tube so the hour circle reads 
exactly 0 and 12 hours, and the declina- 
tion readings agree, when the same star 
is sighted on the meridian with the tele 
scope on either side of the pier. 

The declination and polar axis shatts 
were machined very caretully out of solid 
fitted 
For the mounting head support I used a 


steel and into bronze bushings. 


U-joint from a truck, which permitted 


centering the declination shaft directly 


over the polar axis and exactly at right 
angles to it. A small error in this con 


struction will result in an inaccurate 
mounting, and it will be 
make the circles work as thev should. 


The hydraulic drive was perfected after 


impossible to 


many headaches and seemingly unsolv- 
able problems; I am quite sure there is 
It turns 
the telescope accurately for three hours 
at a time, and takes less than a minute 


three hours. It is 


no other drive like it anvwhere. 


to reset for another 
rugged and strong, noiseless, steady as a 
rock, and smooth as silk. ‘The drive con 
sists of a pump from a small hydraulic 
jack, with check valves, a small supply 
tank, a cylinder and piston, and a return 
for the fluid to the supply tank through 
a filter and a needle valve. 


pulled down by a 25-pound weight. “The 


The piston is 


arm to which the weight is attached rests 
on the piston rod and is attached to the 
slip-ring clutch by tracks taken from a 
camera bed. 

As the weight pulls the lever down, the 
cogged track turns the center pressure 
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+++++++ DELUXE PYREX +++++++ 
Reflecting Telescope Kits 


Our kits have PYREX mirror blar 
PYREX tool the same thickness mpl 
ply of optical quality abrasives, f 
erium oxide, red rouge and 
metal ins 
Size 
414” 3," 
6” 
8” 14” 
10” 134” 
1214” 2" 
ADD POSTAGE: Ist and 
from Detroit, add 5%; rd ne 
10%; Sth and 6th, add 15%; 7t 
add 20%. Or we will ship C.O.D 
Send for free cata 


’ i l refractt t 


ASHDOWNE BROS. 
18450 Grand River Detroit 23, Michigan 
FHFHHFHF44444444444444444464 5 


THE MARK III 


Sidereal Telescope Drive 


Motor, Auto- 
Automatic Sidereal Time 





Bodine 
matic Clutch, 
Circle requiring no calculation for loca 
tion of objects, R.A. Indicator, Sidereal 
Time Indicator, Lifetime Quality, Pre 
cision Fabrication. 


Synchronous 


Ramsden Eyepieces 
Declination Circles 
Hour-Angle Circles 


Write for price list 


H & W OPTICAL CO. 


654 Milwood Ave., Venice, Calif. 








TELESCOPE MAKING 
SUPPLIES 





t-leg Spider Diagonal 
brass, with threaded steel 
Holder, brass 


lk yeprece 1 
Fits standard eyepi 


steel flange 

Long Focus Ramsden Eyepiece 

plano-convex lenses mounted 

tube. Standard 14%” O.D 0- mn of 
$2.00 
PYREX MIRROR MAKING KITS 

Consist of PYREX 
either plate glass or 
tool. Six selected abrasives, pitch, rouge, 
and cerium oxide. 

Diameter Plate-Class Tool 
$ 8.75 
$11.75 
$20.00 
$36.75 


Postage Paid to Ist and 2nd postal zones from 
N. Y. Add 5% 3rd and 4th zones, 10% 5t 
and 6th zones 07 


mirror blank wit! 


idditional | x for 


Pyrex Tool 
$ 9.75 
$16.50 
$29.00 
$51.00 


Add 15% 7th and 8th zones 


f optical 


I 


DAVID WILLIAM WOLF 


116-12 101st Ave. Jamaica 19, N. Y. 


Send for free catalo supplies 
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Eve 


Send for 


KITS 
Superior 


Prisms 


We 





TELESCOPE MAKER 


Eyepieces 
Accessories 


Precision Optical Supply Co. 


1001 E. 163rd St., 


disk of 
scope. 
by the 


rything for the 
AMATEUR 


needle 
tank. 


FREE Price List. Instructions, 10c. 
@ LOW PRICES e 

$4.50 and up I 

ALUMINIZING 


Reflecting Surface, Fine 
Will not Peel or Blister 


finally 
Finish, 


Mirrors 
Tested 


| Mirrors | 
Free 


This is the 
have been supplying amateurs clutch, 

for over 33 years of the six 
pressure on 
New York 59, N.Y. 








Our 
skill | 


ease of 


Your 1 


ot con 


Dept. 





F., the discriminating amateur and 


the discerning professional, 


precision 


telescope 


you our catalog showing our full line 


about our mirrors, diagonals, evyepieces, 
and equatorial mounts. 


OPTENSCOPE. 


OPTICAL ENGINEERING CO. 


under the 


takeoff can be 


optical manufacturing 


1as produced an astronomical 
kit of enviable quality 


assembly 


and 


1ame on a post card will bring 


yponents and accessories. Learn 


You ll like our 


Ask for € atalog i. General 


little during 


ST — 164-19 Northern Blvd. The clutch 


Flushing 58, New York disks cut from 1” cold steel. 





6” disks is one 





valve, 
speed of the liquid’s return to the supply 
No. ordinary 
work satisfactorily—it changes its viscosity 


tinual adjustment of 
procured 


showing 
machine 
screws for controlling 
the center 
disk. The springs are 
washers of 
the screws. The camera 
tracks for the power 
seen at 
the right. The black 
band over the center of 
the U-joint is an adjust- 
able drag for the decli- 
nation shaft. 


Motors: 
normal 


consists of a 


the clutch, which turns the tele 
The rate of turning is governed 


which controls the 


hydraulic fluid will 


with the temperature and requires con 


needle valve. 


oil 


the 


a silicone from 


slip-ring 


three 


this oil changes very 


weather and = an 


adjustment is seldom necessary. 


sandwich of 
Between two 


a 


3” in diameter, around 














DAVIDSON Zdestae 


EYEPIECES AND ACCESSORIES 


We have in stock for immediate delivery the finest 
quality eyepieces you can buy. These optics are made 
to precision standards and are identical to ones we 
have furnished to some of the large observatories. 

These four-element eyepieces give a flat, beauti- 
fully corrected field of view. They are also Par Focal, 
which means that if an object is in focus with one 
eyepiece, it will also be in focus with different power 
eyepieces. Each is made with ample eye relief for 
those who wear glasses. 

All eyepieces have hard-coated optics and come 
with metal dust caps. Telestar eyepieces are of the 
bayonet type and lock securely into an adapter tube 
with just one-quarter turn. They are made in 11mm., 
16mm., and 22mm., focal lengths. All metal parts 
are black, anodized aluminum. 

PRICES... Each 
Eyepiece with Cap (11mm., 16mm., 22mm. F.L.) $15.00 
Eyepiece and Focusing Mount . . . . . + 25.00 


Adapter Tube only. . . «. + «© «© «© «© «+ 3.50 
Focusing Mountonly . . . 12.50 


of merca’s Finest 0 tical HPlants 


AY. 
yo9 


DAVIDSON MANUFACTURING > 


2223 RAMONA BLYD., WEST COVINA, CALIF:, U.S.A 
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which fits a larger slip-ring disk 63” in 
outside diameter. The first 6” disk is 
welded to the U-joint on the polar ‘axis, 
then the odd-sized disks are slipped on 
and held in position by the second 6” 
disk. The 6%” slip ring protrudes from 
between the 6” disks, and has a 33” sec- 
tion of track inserted to en- 
e the cogs on the pull-down arm of 


the camera 


oa 
StS 


the drive. It is this disk that slips when 
the telescope is moved rapidly by hand, 
but the moment one ceases to turn the 
tube the drive takes hold 

The disks were all ground flat, but 
the 43’ 
than the 
and the outer 
at points along a circle, and the bottom 
6” disk smaller holes that 
threaded to take small machine 
When the screws were inserted, springs 
and washers were mounted under their 
heads; they pass through the upper 6” 
disk, the center ring, and are tightened 
to the bottom 6” disk. The springs pro 
vide just the right tension to produce 


instantly. 


* center one is about 0.005” thinner 
clisks. This disk 


one have six holes bored 


two outside 


has are 


screws 


pressure between the 6” disks and hold 
the outer 63” ring when the drive is 
engaged. Graphite must be used _ liber- 
ally to prevent the clutch from sticking, 
but it works very smoothly. ‘The pressure 
screws are set just tight enough to pro- 
cure any degree of “drag’’ desired. 

For the setting circles on this instru- 
ment, I first tried using a couple of 
projection circles mounted on masonite 
disks with the numbers printed on white 
paper under the circles. “These worked 
after a but I never able 
to get center of the disk; of 
course, a circle that isn’t centered is an 
abomination. Finally, I designed and 
made a litthe machine to draw 9” circles 
720 I secured printed 
numbers and the 
graver to have cuts made so I could have 


fashion, was 


the exact 


with divisions. 


sent layout to an en- 
some printed. 

I had supposed that if a cross is marked 
in the exact center of a circle, it would be 
easy to bore a hole through that cross 


Nothing could be farther from the truth. 





So I had to make another machine to put 
a pilot hole in the exact center. After 
much further experimenting, | found by 
accident a plastic-coated hard cardboard 
on which the circles could) be printed. 
I gave the printed surface a liberal coat 
of liquid plastic, procuring a surface that 
looks and feels like celluloid, is washable, 
and has readable, accurate markings. 

The circles are printed on 93” square 
sheets, and a reinforced 9/64” pilot hole 
is placed in the exact’ center. These 
circles are then pressed to backing boards 
of 1” tempered masonite, held by a good 
coat of Elmer's glue, which is allowed to 
dry overnight under pressure. With a 
jigsaw and sander the circle is cut out, 
the edge polished and the back and rim 
painted either with liquid plastic or 
lacquer. Bronze bushings that exactly fit 
the axis shafts of the telescope are cut to 
the proper length. Using the pilot holes, 
the disk centers are bored with a circle 
cutter and the bushings inserted in them. 
These setting circles are available to othe: 
amateurs who get in touch with me con 
cerning them. 

Pieces of darning needles have been 
soldered to the tips of the circle pointers; 
these permit accurate readings and _ fine 
adjustments. 

\s the picture on page 86 shows, the 
telescope stands on a cement block about 
30” square and about 18” in depth, to 
which are fastened steel adjustable lugs. 
All three legs of the mounting have iron 
plates bolted to them with notches that 
fit the lugs. The south and east legs have 
adjustments for height. The instrument 
can be taken indoors and reset the next 
night in its exact position without further 
adjustment. 

With this efhcient telescope, I like to 
pick up Ist-magnitude stars and planets 
in the daytime. There are always a num 
ber that can be found easily and quickly. 
After the first one is seen and the hour 
circle set, quite a few more can be ob 
served. One day I had the scope set on 
Arcturus, when my wife called me in for 
dinner. More than an hour later, the 
star was still hanging there in the middle 
of the eyepiece field. 

Peachers often bring groups out to my 
place for a look at the stars. The drive 
lets a line of 10 or 15 children have a 
view without my ever touching the tele- 
scope. The hydraulic drive is very simple 
to operate, and requires no electricity. 
But the instrument must be perfectly 
balanced, as the drive is particularly 
sensitive to any out-of-balance condition. 

I have seen all the Messier objects, 
countless doubles, and nearly all the 
galactic objects and galaxies listed in 
Norton's Star Atlas. I have a number 
of eyepieces, but my favorite is a 1}-inch 
Erfle wide angle. This is wonderful for 
nebulae and clusters. 

B. A. STEVENS 
2011 La Mesa Drive 
Dodge City, Kans. 








Here's an Equatorial Mounting 
Adjustable to Any Latitude 


The major parts are aluminum castings, made of virgin alloy #356, 
T6 heat-treated. The shafts are solid steel, precision ground to | 1/2 inches in 
diameter. The lock collars and bolts are also of steel. The polar and declination 
axis housings are 2!'2 inches in diameter and 9 inches long, with 4 inches of 
bearing on each axis. Cast base is 6 inches in diameter. Can be used on a pier 
or a Sturdy tripod. 

It is completely machined and is finished in black crackled instrument 
baked enamel. The mounting weighs approximately 33 pounds and the counter- 
weight 13 pounds. It will rigidly support a 6- or 8-inch mirror of any focal 
length and a 10-inch mirror of short focal length. Saddles are available for 
7-, 8-, 9’2-, and 10-inch diameter tubes. Setting circles and a clock drive are 
being designed and will be available later. 

The mounting, complete as pictured less tripod, is priced at $66.50 f.o.b.; 
packing charges are $7.00 extra, and it can only be shipped via railway express 
or truck freight. Immediate delivery 


ORTHOSCOPIC OCULARS 


All hard coated, standard 1'%4-inch outside diameter. 

$15.00 7-mm. $17.25 
16.8-mm. (Erfle) $14.75 4-mm. $17.25 
10.5-mm. $16.25 Barlow 3x $16.00 


Warranted to equal or surpass any oculars obtainable anywhere or money 
refunded. The Barlow lens is achromatic and mounted 


Telescopics 


1000 North Seward Street 
Los Angeles 38, Calif. 


28-mm. 


elliptical flats, focusing devices, 
aluminizing. 


Send for catalogue. 


Finished mirrors, mirror kits, spiders, 
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AFAYENT 


REFRACTING 














@ Three Eyepieces—40X, 64X, 89X 
@ 800-mm Focal Length 
@ 2%" Objective Lens 
@ Regularly $125.00 


ASTRONOMICAL TELESCOPE 
WITH TRIPOD AND CARRYING CASE 


Fully corrected and coated lenses atford maxi- 
mum brilliance and clarity. Heavily chromium 
plated brass used in moving parts. Beautifully 
finished duraluminum tube. Focused by means 
of rack and pinion, Erecting prism for terres- 
trial observation and diagonal prism for astro- 
nomical may be used with any of the eyepicces. 
Fork type altazimuth mounting with tension 
adjustments. Includes View-finder with 4X 
crosshair eyepicce—Sun glass—Star diagonal 
eyepiece—Erccting prism cyepiece—Wooden 


tripod with chain brace—Complete in compact, hinged wooden carrying case. 
tripod and case—each approximately 6 hs. 


telescope, 


F-102—COMPLETE SET 


Weiglit of 
25 Ibs 


NET 69.50 


Total Shpg. Wt 





NEVER BEFORE AT THIS PRICE 
Famous Zeiss type 


IMPORTED DIRECT 
COATED LENSES 
PRISM 


BINOCULARS 


@ All-metal construction 
@ Individual focus 
@ Complete with leather 


case and straps Add 10% Fed, Tax 


Zz 
= 
— 


S43444444-- 


_ 6x,15 


Wide Angle 


ZZZZZZZZZZZ 
VENNNNNDN Ree 
NENUBHOONNO 


“Tastee 
Sdeobutubotetotototol 


F- 
F- 
F-1 
fF. 
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F- 
F- 
F- 
fF. 
F 
F- 





LOCKE HAND LEVEL 


@ Precision Survey Instrument! 
@ More Than 50% Below Regular Price! 


A precision manufactured sighting level—made 
entirely of brass. Adjustable focus by means of 
draw tube. Securely mounted prismatic system, 
Bubble is Bacco | 4 times for sighting ease. 
Virtually dust proof. For laying foundations 

grading ices—roads—drains—etc, All pre- 
liminary surveys. 54” long closed. Includes 


30X ALL PURPOSE 
TELESCOPE 


@ WITH TRIPOD 
@ 40mm COATED ACHROMATIC OBJECTIVE! 
@ 59’ FIELD AT 1000 YDS.! 
@ BODY OF DURALUMINUM AND BRASS! 
See the craters on the moon! Watch planes — 
rds and animals. Spot .22 calibre bullet 
) yards! Jus time for hunters 
boating bird watching- 
ol weatl ivities. A typ 
Full two feet sie closed— 
matic coated obj« ctive is 40mm 
aperture is 38mm—or 1! 
1 Lens erecting system 
Focuses from 40 feet 


na er ac 
tte buy! 


Achri 


4 ripod uf 
focusir with coated s omplete with 
11%” tripod—-bracket—Shpg 't. 5 Ibs. 


Leer or ee eee 





heavy leather case and strap. Shpg. Wt. 2 Ibs. 


ROS ss oid kanWasbseas seassieneo ene Net 4.45 








40 POWER PRISMATIC 
TELESCOPE 


@ PRISMATIC OPTICAL 
SYSTEM. 


@ 40X, 60MM FOR 
ASTRONOMICAL OR 
TERRESTRIAL VIEWING. 

@ RACK and PINION 
FOCUSING. 





Fully corrected—achromatic—coated lenses, All 
metal construction—chrome trim—white enamel 
finish. Perfect for amateur astronomy—nature 
study—spotting targets—or for just “lookin 
around”. Includes wooden case—Hardwood an 
metal tripod with fully adjustable mounting head, 
Tripod extends to approximately 51% feet. Over- 
all or of telescope is approximately 19”. Shpg. 


Wt. Ibs. 
Net 32.50 
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ABNEY CLINOMETER LEVEL 


A finely made surveying instrument of protee- 
sional quality. Made entirely of brass, The Ab- 
ney topographic level enables the user to deter- 
mine ground elevation—measures degrees of slope 
or inclination—run a level line—etc, Permits 
preliminary surveying with little or no experience. 
Fine prismatic system. Arc scale is divided into 
60 degrees both sides of zero. Vernier scale reads 
from 1 to 10 minutes. Arc swings from 0 to 90 
degrees. Used by farmers—builders—gardeners 
—caretakers—maintenance men—etc. Particularly 
useful in laying out drains— retaining walls and 
fences—driveways—fields etc. Includes leather 
case and strap. Imported to save you 50% of 
regular cost. Shpg. Wt. 3 lbs. 

os al Net 8.95 


sf{TO NEWYORKNY | 100 Sixth Ave 
BRONKNY [542 € Font E Fordham Rd 
24 Central Ave 


NEWARKN) 
PLAINFIELD.N J. | 139 West 2nd St 
110 Federal St 


ali BOSTON.MASS 


include postage with order 
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AN OBJECTIVE PRISM FOR A 
SMALL TELESCOPE 
Ree several years I have used a prism 
in front of the objective of my tele 
to show the 1¢ brighter 
Suitable 
from most optical supply houses, at con 


scope spectra of tl 


stars. prisms can be obtained 

siderably less cost) than eyepiece spectro 
sSCOpes. 
L first 

) 


angle on my 2-inch f 


used a 2” by 


or" 


prism of 20 
10 refractor. Ex 


periments were also made with a small 


replica transmission grating with 15,000 
lines to the inch: cither prism or grating 
made a metal 


works | satisfactorily. I 


cover for the telescope objective, cut a 


hole in it, and fastened the 
it with Scotch tape. 
When I got a 4-inch refractor, 


a cardboard cap to carry the 20 


prism ovel 


I made 
prism, 
but it was impossible to get a good focus 
Then a he 
so that prisms could 


on the spectrum. avier Cap 
with clips was made, 
tests. 


be interchanged for comparative 


I found that with this telescope, of 48 


a 
ik 


Mr. Wright’s three prisms are shown 

here. Left: the large cap for the 4-inch 

reflector, with the 15° prism mounted 

off center. Middle: the arrangement 

for the small refractor. Right: the 10 

prism mounted permanently for use 
on the 4-inch refractor. 


On 
30 inches focal 


inch focus, a 10° prism worked best. 


a l-ainch reflector of about 
length, the best 
prism. From = this it 
longer the focal length, the 
angle of the should be. 


firmation§ of 


with a 15 

appears that the 
smaller the 
In con 
astrono 
tele 


results were 


prism 
this, professional 


mers often use 4° prisms on large 
SC Opes. 

arrangement of this sort, I 
dark Balmer lines of hydro 


spectra 


Using an 
can see the 
certain 
My 


stars as 


gen in star under good 


l-inch telescope shows 


magnitude 


conditions. 
spectra ol faint as 
> or b. 

The 
with an objective 
telescope. lo see 
telescope must be displaced perpendicular 
Usually I first 
telescope, put the 
then shift the tele 
This is 


ereatest. difficulty in) observing 


prism pointing the 


a particular star, the 
to the base of the 
find the 
prism in place, 


prism. 
star in the 
and 
direction. 


scope in the 
done 


but can generally be 
few minutes. It would help to have a 
small finder on the telescope, offset by the 
when the objective 


proper 


not easy, in a 


appropriate amount, 


prism is used. 
G. R. WRIGH I 
202 Piping Rock Drive 
Silver Spring, Md. 











NEW! JUST OFF THE ASSEMBLY LINE! 


Never before has anything like this been offered at so low a price. Here is another 


example of American ingenuity. Big 3” diameter achromatic coated objective which will 
give needle-sharp crystal-clear images. Focusing is a delight with the micrometer spiral 
focusing drawtube. Light-weight aluminum construction throughout, black crackle finish, 
length open 22 inches, closed 17 inches. This telescope gives an upright image —it is 
WONDERFUL for astronomy, SUPERB for long distances, EXCELLENT as a spot- 


ting scope 
CHRISTMAS GIFT 


A PERFECT Special Price $57.50 


7x 


50 MONOCULAR 


vers find them ideal 


w, coated 
carrying cas 
1 QO mm it 


Img Case 
INDIVIDUA 
564 


x 
x 30 
x 
x 


530 


is telescope 
optics, genuine | 
e and straps 


diameter 


BINOCULARS 


rted, ¢ 


yw, 


r; objective 


$17.50 


ated binocular recisior 
v price within the reach of 


' ' 
ketbook. Complete wit earry 


straps. Prices plus 10% excise tax: 


I FOCUS 


$12.75 
18.00 
20.75 
23.75 
19.00 
30.25 
49.75 


CENTER FOCUS 
$21.00 
22.35 
29.75 
22.00 
32.50 
39.75 
54.25 


MOUNTED EYEPIECES 


The buy of a life- 
time at a_ terrific 
savings to you. Per 
fect. war - surplus 
lenses mounted in 
black anodized 
standard aluminum 
mounts 

PRICE 

$ 6.00 

12.50 

12.50 

6.00 

6.00 

12.50 

8.00 

6.00 


pplied COATED 


above eyepieces 


cents each extr 


AN ECONOMICAL 


EYEPIECE 


nted evepiece 


} 
as 


ect fluoride coated 

9 mm in diam 
It is designed 

good ey lief 

effective 

1%” (8x). The 

fits a 1%” tube.. 


eyepiece cell 


$4.50 


“GIANT” 
WIDE-ANGLE 
EYEPIECE 


Known among amateurs as the “Giant 
laegers,”’ this is the finest wide-angle eye 
piece ever made. It gives a flat field. It is 
mounted in a focusing cell. This is an Erfle 
evepiece, 144” effective focal length, with a 
clear aperture of 23/16". It may be used as 
a Kodachrome viewer, magnifying seven times. 


. $18.50 
BRAND NEW COATED 1%” E.F.L. wide 


angle eyepiece Contains 3 pertect achromats 


$12.50 


$125.00 Value 


Aperture is 13/16”. (Illustrated) 
LENS CLEANING TISSUE Here is a 
wonderful Gov't. Surplus buy of Lens Papet 
which was made to the highest Gov't. stand 


ards and specifications 
$1.00 


500 sheets size 7%” x 11”. 





“MILLIONS” of Lenses, etc. 
Free Catalogue 











We pay the POSTAGI C.O.D.’s you pay 
postage Satisfaction guaranteed or money re 
funded if merchandise returned within 30 days 
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JAEGERS 
DOES IT 
AGAIN?! 
We offer the lowest priced. hand-corrected, precision, American-made astronomical 


objective, mounted in a black anodized aluminum cell. Our reputation has been estab- 
lished over the vears as the most reliable source of high quality astronomical lenses 


MOUNTED ASTRONOMICAL 
TELESCOPE OBJECTIVE 
Air-spaced — f/15 





“Those in the know’’ BUY FROM US BECAUSE: 





Hand-corrected 
2. Air-spaced 
3. BLACK ANODIZED ALUMINUM CELL 
4. Precision Mounted — Ready to Use 
5. Color-corrected 
6. 314” or 41g” CLEAR APERTURE f/15 
7. 48” or 62” FOCAL LENGTH 
‘ 8. Quality Can't Be Beat 
9. Lowest Price 
10. Fully Guaranteed 


Each lens is thoroughly tested by us and is guaranteed to resolve two seconds of are or better 


They are corrected for the C and F lines (secondary chromatic aberration). The zonal spherical 
aberration and the chromatic variation of spherical aberration are gligible. The cell is machined 
to close tolerances so that it will fit directly over our t rd aluminum tubing, eliminating any 


mounting problems. 
314” diam., 48” f.l. (uncoated). $28.00 414” diam., 62” f.]. (uncoated) $60.00 
. $69.00 


Same as above with coating.... $32.00 Same as above with coating. 
We can supply ALUMINUM TUBING for the above lenses. 


“BIG’’ ACHROMATIC TELESCOPE OBJECTIVES 
We have the largest selection of diameters and focal lengths in the United States available 
for immediate delivery. These are perfect magnesium-fluoride coated and cemented Gov't 
surplus lenses made of finest crown and flint optical glass. Not mounted. Fully corrected 
Tremendous resolving power. They can readily be used with eyepieces of only 4” 
focal length, thereby producing high powers. Guaranteed well suited for astro- 
nomical telescopes, spotting scopes, and other instruments. Gov't. cost up to $100 
Diameter Focal Length Each 

83 mm (3%4”) 660 mm (26”) wa $28.00 

34") 711 mm (28”) . 28.00 
31g") 162 wate (IY iv. case 28.00 
876 mm (34%”").. 28.00 
1016 mm (40”) 30.00 
102 mm (4”) 876 mm (34%4”)...... 60.00 
12.50 108 mm (4%") 914 mm (36”) 60.00 
12.50 110 mm (434”)* 1069 mm (42 1/16”) 60.00 
21.00 110 mm (434@”) 1069 mm (42 1/16”) 67.00 
28.00 128 mm (5146")* 628 mm (24%”)..... 75.00 
22.50 128 mm (5144) 628 mm (24%”).. 85.00 

*Not coated 

We can supply ALUMINUM TUBING for the above lenses. a 


Focal Length Each 
254 mm (10”) 


mm (2's” 300 mm (11.8”) 


Diameter 


mm (2 
12.50 
12.50 

9.75 
12.50 
12.50 


83 mm 
mm (2'¢”) 330 mm (13”). 83 mm 


( 
( 

83 mm (3%") 
( 


mm 390 mm (15.4”).. 
mm a” 508 mm (20”) 
mm (2'¢ 600 mm (23%”).. 


+ 
83 mm (3%4”) 


mm (2'¢” 762 mm (30) 
mm (2 1016 mm (40”).. 
mm (3 1/16” 381 mm (15”).. 
495 mm (19%"”) 
622 mm (24%4").. 


2 tI 
00 


mm (3!¢”) 
81 mm (3 3/16” 


GOIS Merrick Road 
LYNBROOK,. N. Y¥. 
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UNITRON 














UNITRON Altazimuth Refractors: left to right, 1.6” (with star diagonal), 2.4” (with erecting prism = system (with 
DUETRON double eyepiece), and 4” (with astro-camera and UNIHEX on the shelf). 


—s 4 UNITRON 




















£ 
UNITRON Equatorial Refractors: left to right, 2.4” (with astro-camera), 3” Photo-Equatorial (with sun screen), and 4”. 
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For year-round ple 


ve or get a 


UNITRON this 


Xmas 














MANY Models To Choose From! 


Pictured on the left are seven of the eleven 
models of UNITRONS currently available. ‘The 
UNITTRON line of telescopes and accessories is 


the completest ever offered ; 


1.6” ALTAZIMUTH ($19 Down) 


with eyepieces for 78x, 56x, 39% 


2.4” ALTAZIMUTH ($31 Dow $125 
with eyepieces for 100x, 7 
2.4” EQUATORIAL, ($56 Down) 


129x, 100x, 


$225 


with eyvepieces for 


$265 


ALTAZIMUTH (S66 


H7ix, 35tx, , 47x, 48x 


$435 


with eyepieces for 


3” FOUATORIAL, ($108 Dow 


with eyepieces for 200x, 13 


” PHOTO. EQUATORIAL, 


with evepteces for 200x, 1 


») $550 


$465 


» 84x, 61x 


VTORIAL $785 


with evepieces for 255x, 219x, . 84x. 


1” PHOTO-EQUATORIAI $890 


vith evepieces for 255x, 219x, ) 22x, 84x, 61x 


$1175 


with 


ALTAZIMUTH ($116 De 
with evyepteces for “2 


" EOL ($196 De 


” PHOTO EFOUATORIAL 
drive and astro-camera } own) 


S evepreces 


ATORTAL, w clock 


” PHOTO. EOL $1280 


drive, fixed pier, astr-¢ $320 Down) witl 


S evepteces 
1/1 models come with a 
evepleces luraluminum 
fo wsing Tie f Jey § ’ 1s I liag 
tripod 
rd accessories 


available 


cabinets; 1 uctior and 
{dditional evepieces and accessories 
for all models. Choice of UNIHEX Rotary 
Eyepiece Selector or star diagonal and erectii 
prism system for terrestrial observat in all mode 
except the 1.6” 


Use Our EASY PAYMENT PLAN 


The UNITRON Easy Payment 
convenient and economical way to” buy 
UNTTRON Refractor when vou do not want to 
disturb vour savings or when vou haven't the total 
cost of the telescope immediately available The 
down payment required is 25° The balance due 
is pavable over a 12-month period. and there is : 
6% carrving charge on the unpaid balance. Your 
first pavment is not due until 30 davs after vou re 
ceive the instrument, and if vou should want to 
nav the entire balance due at that time, the carry 
ine charge is canceled 

There is no “red tave’’ when vou order vou 
merely fill in the UNIT PRON Easy Payrment Order 
form, return it to us together with the required 
down payment, and the model of choice is 
shipped to vou at once. Whether vou buy vou 
UNITRON on the Easy Payment Plan or pay for 
it all at once. vour purchase will bring vou a life 
time of trouble-free enjoyment. Far more UNI 
PFRONS are sold than anv other equivalent tele 
there must be a reason! 


mounting 


Plan is a 
your 


your 


scopes 


HOW TO ORDER 


Send check or money order in full or use our 
Easy Payment Plan, as described above. Shipments 
made express collect. Send 20% deposit for C.O.D 
shipment. Al! instruments are stock items and 
Christmas orders will be shipped the same day as 
received. For special rush orders and information 
telephone HAncock 6-9878 (Boston exchange) and 
ask for “Christmas Order Department.” 


Accessories by UNITRON 


1 VIEW FINDER (As shown on UNITRON 2.4” 
lquatorial) mm. (.93") achromatic objective, 
omed brass tube 


with crosshairs 


centering 
Only $8.50 postpaid 


2. VIEW FINDER (As shown on UNITRON 
\ltazimuth 30-mm. (1.2”) 1 achromatic ob 
ossl rs Othe 


6x eveplece 


Mounting brackets witl screws 


1d eveprece 


in View Finder 
Only $10.75 postpaid 
VIEW FINDER (| shown on UNITRON 4” 


ractors): 42-mm coated achromatic at 
objective eyepiece with crosshairs 
aluminum tube hed white enamel. Dew 
Furnished with 1 g brackets with cer 
collim n This finder als 
im excellent hand ope for spectacular 


d views of the 


om $18.00 postpaid 


UNIHEX ROTARY EYEPIECE SELECTOR: 


‘I old-fas! 1 


screws tor 


ioned method of fumbling with eye 
pieces in the dark has been outmoded by UNITHEN, 
UNITRON’s new Rotary Eyepiece Selector. Witl 
UNIHEX, vou always have 6 magnifications ready 
it your fingertips. To change power, merely rotate 
i new eyepiece into position while the object stays 
centered and im focus in the field of view. Model A 
is designed to fit the UNITRON rack pinior 

is for UNITRONS fod fit ‘ 
veprece l $ 


Vor B 


Only $24.7 5 postpaid 


SCREEN APPARATUS: 
matching black metal 
od with mounting 


PROJECTING 
with 
extension 1 


SUN 
White meta cree! 

ide. Chi 1 brass 
brackets 


Only $9.75 postpaid 
Only $13.50 postpaid 
Only $15.75 postpaid 
its aa GUIDE TELESCOPE 
own on 3 *~hoto- Equatorial) 62-mm 


diam., 700-mm. (27.5") focal length, coated, 
objective 78x 


Set lor 
Set with screen 6” 


Set with screen 


(%-mm.) achro 
matized symmetrical eyepiece with crosshairs. Star 
| roluminum tube finished in white 
| nion focusing Mounting 

screws for collimation 


$75 .00 f.0.b. Boston 


DUETRON Double Eyepiece: With DUETRON, 
two observers may use the telescope simultaneously 
and with equal comfort. The eyepieces used need 
not necessarily be of the same magnifncati 
DUETRON is a real boon for father-and-son « 
serving teams. With DUETRON, more observers 
may be accommodated at star parties, and the ad 
vanced members may provide valuable instruction 
to the beginners. The tube of DUETRON Model A 
is interchangeable with the customary UNITRON 
drawtube and may be used with all models with the 
exception of the 1.6” Refractor. DUETRON Model 
t fits 1144” holders. Complete with special 
clamping device Aor B 


$23.50 postpaid 


ASTRO-CAMERA 220: Complete with air-oper 
ited curtain shutter, giving speeds of 1/10 to 1/% 
second, bulb and time, shutter release, ground 
glass back, 3 double plateholders for 344” x 44%” 
plates or cut film, a 30-mm. f.l. eyepiece, extensior 
tubes and clamps, and a fitted wooden cabinet 
Model A is designed to fit the UNTTRON rack an 
pinion and is for UNITRONS only. Model B fits 
4" eyepiece holders. A or B: 


$69.50 postpaid 


EQUATORIAL MOUNTING and TRIPOD: 
Complete with slow-motion controls for both decli 
nation and R. A., setting circles and verniers, and 


many other features. 
As used on UNITRON 3” Refractor $198 
$370 


\s used on UNITRON 4” Refractor 


spaced, achromatic 
diagonal 
Deweap 
brackets 
Fitted wor 


eveprece 
and cabinet 


+ 


Soston) 


(These prices are f.o.b. 
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You Will Want the 
New UNITRON CATALOG 


Ihe UNITTRON 
completion of an exciting new catalog 
have seen the advance copy and photographs are 
unanimous in their agreement that it is no less 
than the most informative elegant, and 
completest catalog of its kind ever issued [his is 
a strong statement indeed but it only conveys 
a portion of our own enthusiasm for this unique 


rushing 


publications staff is 
who 


I hose 


most 


publication 

A particularly 
catalog will be a 
general astronomical 
tion not easily elsewhere I he 
covered will include the constellations 
the sun, observing the moon, observing the planets 
hints on observing, ama 


glossary of 


feature of the new 
articles ot 
informa 
subjects 
observing 


Interesting 
illustrated 


Interest Contaming 


series ot 


accessible 


interesting sky objects 
teur club and research 
telescope terminology 

telescopes, mountings, accessories, and the like. All 
UNITRON models will be illustrated by large 
8”-by-10” closeup views and all of the new acces 
sories will be shown in use on the instruments 
catalog will be a valuable reference 
worthy of a permanent place on your 


programs, a 


information on types of 


This new 
work and 
bookshelf 

If vou requested our 
on any your name is on our 
mailing list and vou will automatically receive a 
copy of the new catalog as soon as it is ready. If 
vou have not vet requested literature from us, we 
suggest vou write at once. If the new catalog is 
not ready for distribution at the time of receipt 
of vour inquiry, we will send vou in the meantime 
Telescope Buyer's Kit with the new 
catalog to possible. Send no 
money, send no stamps, merely address a letter or 
post card to our Catalog Department 


Here’s the UNITRON “‘Tri-Power’”’ 
20x, 30x, 40x Terrestrial Telescope 


have telescope literature 


previous occasion, 


our present 


follow as soon as 


The UNITRON 60-mm. “Tri-Power’’ is the 
ideal portable telescope for nature study, bird 
watching, vacation trips, sports events, view 
ing the moon, and for use whenever you want 
a real closeup view of a distant object 

With the new Triple Revolving Eyepiece 
Selector, the observer chooses the desired mag 
nification of 20x, 30x, or 40x, by merely rotating 
an eyepiece turret. There is now no need to be 
restricted by a telescope with only a_ single 
power or to one with individually changeable, 
easily misplaced eyepleces, The telescope tube 
is made of lightweight duraluminum and fin 
ished in white enamel. With the large 60-mm 
(2.4") coated objective, brilliant sharp images 
are obtained even with dim lighting. Focusing 
is easy and foolproof with the micromatic rack 
and-pinion knob 

A sturdy three 
36 to 60 inches, and mounting ts included 
is no need to buy this costly extra 


$59.95 postpaid 


section tripod, adjustable from 
there 


204-206 MILK STREET, 
BOSTON 9, MASS. 


AND TELESCOPE 








ORTHOSCOPIC 
OCULARS 
45° Field 
L, mm. $17.25 eac 
; F.L. 16.8 mm. $16.25 eacl 
$15.00 eacl 


ERFLE, Orthoscopic Quality 
70° Field 
mm. $14.75 each ppd 
nickel 
fully 


guaranteed 


machined brass, 
liameter Optics 


, } 
ditionally 











Complete Telescopes 
6” as illustrated $660 
Supplies 


Ramsden 
Eyepieces 
$6.15 postpaid 


Eyepiece and 
Prism Holders 


Mirror Cells 
Finders 


Equatorial 
Mountings 
$100 up 


Prisms 
Write for 
price list 


Cc. C. YOUNG CO. 


25 Richard Road, East Hartford 8, Conn. 
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TRIPLES ‘SCOPE 
PERFORMANCE! 


images, wider field, more light 
tate 


owers! <A 


tively 


startling s 

proven in 16-page 
ducational matter sent free 
f-addressed long en- 
cents (9c) return 


earing nine 


First, the Goodwin Resolving Power lens 
placed in front of eyepiece gives three 
times the magnification on each by 
lengthening your primary focal length 
angle up to three times, yet extends eye- 
piece out no more than two inches from 
normal. This alone sharpens definition. 


Next, by achieving your highest powers 
on more comfortable low-power eyepieces, 
you lessen image deteriorations due _ to 
short-focus acute bending of the conver- 
gent beam, since all usual eyepieces are 
f 1 or less. Again sharper images. 
Third, you get greater illumination and 
wider field by relieving tiny aperture 
restrictions of higher-power eyepieces. 
Re solving Power lens is 
d, gives flat field sharp to 
et eisastonishment! Price 
long adapter tube fitting 
holders ONLY 
idaptable to Unitrons 
Unitron). Money back if not 
lv thrilled after two weeks 


Used and praised by legions! 


whro- 


” evepilece 
only 


Vo COD ‘olleges and Ohbse 


fo ma n Du chase o (le 


F R AN 1K Goopw IN 


345 Belden Ave., Chicago 14, Il. 
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OBSERVER’S PAGE 


Universal time is used unless otherwise noted. 


SOME 


N August 10-12, the \stro 
nomical Society carried on observa 


> a ; 
Regina 


tions of the Perseid meteor shower, as it 
This year we 


first 


in the 
fortunate. On the 


has done past. were 


extremely night 
117 meteors next 


night 


were logged; on the 


299 were recorded and I obtained 
one good meteor photograph. 
effort on the 
full set 
three cameras (one with a spectrograph) 
and one man plotting meteors at Regina: 
and a= two-man 
B-Say- Tah, 


125 meteors 


\ maximum 
\ugust 


night of 


12th saw a of observers, 


plotting team was at 


10 miles away. The result was 
logged, two photographed 
and 37 plotted by myself, one 
John Hodges, 
meteors logged and plotted at B-Say-Tah 
and Gerald Bitney. For one 
August 12th we 
photograph, a 


spect , 
gram by and some 40 
by Gordon 
secured a 


and 


meteor on 
spectrogram, two 
plots! 

The complete records are being sent 
to Dr. Peter Millman, of the National 
Research Council, Ottawa, for analysis 

GORDON R. THOMPSON 
1136 Elphinstone St 
Regina, Sask 


On August before the 
mum of the 
took the 


a 50-mm. {3.5 


Lith, just mani 


Perseid meteor shower, I 
accompanying photograph with 


\reus camera This ex 


Parts of two of Mr. Thompson’s pho- 
tographs on the night of August 12-13 
have been joined to show two meteors 
from the Perseid radiant. The lengths 
of the star trails are not the same 
because of unequal exposure times. 


1955 


AMATEUR PHOTOGRAPHS OF 


PeRSEID METEORS 


The Perseid meteor trail photographed 

by Harold Povenmire is shown here. 

The short lines are the trails of stars 

made during the 12 minutes the shut- 
ter was open, 


posure of the nearly overhead sky was 
from 1:18 EST to 1:30. At 1:29 
Perseid as bright as Vega was seen and 


a.m. 


photographed, white and swilt, 


trail 


very 


leaving a visible for about 30 
seconds. 


rri-X film, 


speed was increased to 800° by 


I used) kastman $5-mm. 

whose 

20-minute development in Kodak Micro 
dol at 72° Fahrenheit. 

HAROLD POVENMIRE 

953 Studer Ave. 


Columbus 6, Ohio 


DECEMBER METEORS 
New moon on December Ith will pro 
vide dark skies for 
Geminid 
preciable numbers of these meteors may 
after 
when up to 40 


observation of the 


meteor shower this year. Ap 


be seen several days before and 


maximum on the 13th, 
should be 


under good 


to observe the 


per hour visible 
best time 


midnight. 


conditions. The 


shower is before Geminids are 





The British 
Astronomical Association 


Founded 1890, now 2,000 members 
Open to all interested in astronomy 


Chief objects are mutual assistance 
in observation, and circulation of 
astronomical information. Publica- 
tions: Journal, about 8 times yearly; 
Annual Handbook; C irculars giving 
astronomical news; Memoirs of the 
Sections (Sun, Moon, Planets, Com- 
ets, Aurorae, Meteors, Variable 
Stars). 

For further particulars write 


The Assistant Secretary, B.A.A. 
303 Bath Road, Hounslow West, 
Middlesex, England 














of medium speed and-radiate from a 


point near Castor at right ascension 7 
7 


9 


declination +52 


; 
the night of December 22-23, with a maxi 
mum predicted rate of 15 meteors pet 
hour. They are best observed after mid 
might when the moon has set. The radi 
ant is at 13" 48", +80 

E. O 


MAP OF THE MOON 


\ very frequent question among. tele 
scope users is where an inexpensive and 
handy vet fairly detailed chart of the 
moon can be obtained. Many amateurs 
may like the recently published new 
edition of LT. G. Elger’s Map of the 
Vloon, revised by HH. P. Wilkins It is 
17} inches in’ diameter, and contains 
several hundred named. craters. 

Dr. Wilkins’ revisions consist’ mainly 
in the addition of much small detail and 
more Crater names, \ number of the 
latter are designations not yet accepted 
by the International Astronomical Union. 
There are a few errors in crater names, 
such as Sine for Sina, and Pulisa for 
Palisa 

This map is published in England by 
George Philip and Son Ltd., 30-32 Fleet 
St.. London E. C. 4 


OCCULTATION PREDICTIONS 
25-26 Delta Arietis 4.5 5:09.1 
2. Im: A §:23:6 2.5 1.9 


Decemb: 


f 2.0 0.6 110; ¢C 20.1 
D 1:06.8 —2.1 O.4 110; E 
‘ 19 +0.3 106; F 0:31.5 2.6 
1.2 127; 1 0:32.5 —0.1 +2.1 45. 
December 26-27 Kappa Tauri 1.4, 
+ 22-11.6, 13, Im: A 6:28.4 —1.3 
54; B 6:28.2 —1.4 +0.7 42; C 6:23.0 
0.3 70; D 6:19.3 —1. 0.2 56; E 6:01.7 
bb —O2 17: B 5:50: 2.0 PD 2; 
H 5:05.44 2.0 > 87: F 5:20:6 ba 


= 
Ji 


‘1 
| 
7 

Ss 


, 
13 


December 30-31 Alpha Caneri 4.3, 8:56.0 
+12-02.0, 17, Im: H_ 13:55.7 0.7 1.8 
[22> | 13:31.5 0.9 1.4 102. Em: I 
14:31.8 O4 1.9 309 


Canada, 

brighter, 

ind the 

giv ere, as fol 

star name, magni 

s and minutes, dechi 

"Ss age in 

! rsion; s 1 Statlor 

designation, UT, ( quantities in minutes, 

position angle on the 1 s limb; the same data 
for each standard station westward 

The a and b quantities tabulated in each case 

variations of indard-station predicted times 

per degree of long l nd ot latitude, respec 

tively, enabling computation of fairly accurate 

times for one’s local ation (long. Lo, lat. L) 

within 200 or 30K s of a standard. station 

(long. LoS, lat. LS). Multiply a by the differ 

ence in longitude (Lo LoS), and multiply b 

by the difference in latitude (L LS), with due 

regard to arithmetic signs, and add both results 

to (or subtract from, as the case may be) the 

standard-station predicted time to obtain time at 

the local station. Then convert the Universal time 

to your standard time 


Longitudes and latitudes- of standard = stations 


E 97°06. + 40°.0 
- 98 °.0, + 31° 
Discontinued 
+ 120°.0, 3 

19 


Phe December Ursids appear only on , 


something new from ASTRO-DOME.. . 


Planetarium Screens 


complete Inst ( I i ns ) Lo ex 
service, we have pent prast ! iting most of the 
throughout the country. discussing with the directors and engin 
of installing interior planet id =. Fortitied w 
haustive study bay oun engineers, ASTRO-DOME is no 


1 complete planetarium $s ! i \ ~ ed 


Phe new ASTRO-SCREEN eat 
20 to 60 feet in diameter. It is, t 
Nnstallutions With sma ina irae 
Junior to the Jargest Norkosz, Spitz 
made of spun aluminum sections, 16-inch thick, and it 


Yorated to insure 


proper acoust in t ‘hamber. Its suspended 


construction Within a steel Pram Neh is an integral part of our 
design and fabrication make al rccessible for maint 


1d The nounting I exhibit Vie ( through the erlora- 


| mis l ean be maintained to a high degree 


of accuracy It can be painted r plastl vated t iV. finish 


All ASTRO-SCREENS prebuilt for tion before shipment. Our 
engineers ind construction cre . wie l men wit n tl ( background 


will install vour s« 


no-obligation est 


ASTRO-DOME manuracrurine, INC. 


1800-06 Wallace Ave., N.E.; Box 127, Sta. A; Canton 5, Ohio 
Telephone: GLendale 3-2142 


6 -ineh 
Astronomical 
Telescope 

Includes: 

* Finder 
Clock drive 
Electric or 


mechanical 
slow motions 


Star diagonal 
Solar diagonal 
7 eyepieces 
(50- to 450- 
power without 
Barlow) 
Barlow lens 
Special Christmas 
delivery price 


$2150. f.0.b. 


* 


Laboratory 
Optical Co. 


PLAINFIELD, NEW JERSEY 
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THE DIFFERENTIAL METHOD OF 
USING SETTING CIRCLES 


a OBSERVERS sav that the difh 
culty in pertectly lining up the polar 
axis makes it a waste of time to equip 
a portable telescope with setting circles. 
However, with the circles on my 41-inch 
reflector I can locate an object in less 


than a minute This is because I apply 


the differential method, which also has 


the advantage of avoiding the use of 
sidereal time 
vou describe the location 


Arkansas? Would 


miles south and 


How would 


of some small town in 
you say it Was so many 
west of New York City, or would you be 
more likely to refer its position to Little 


Rock or Hot Springs? The same reason 





THE NEW GARTHOSCOPE 
6-INCH REFLECTOR 


wit slow 
sold separately 

COMPLETE, ONLY § 310.00. 
Without 1 


MIRROR CELLS 


$150.00.) 


6”-$7.00 8”-$11.50 
10”-$35.00 
EYEPIECE ATTACHMENT 
WITH RACK AND PINION 


= Takes standard 
O.D. evepieces 


finisk 


$15.50 


ad 
BUILD YOUR OWN TELESCOPE 
Eyepieces 
ind to your order 
with Quartz Coating 


Prisms Lenses 
Mirrors g 
Aluminizing 
Satisfaction Cuaranteed 
Write for Free Catalog 


GARTH OPTICAL COMPANY 
P.O. Box 991 Springfield 1, Mass. 
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ing, for the amateur’s purposes, can be 
applied to the sky. 

Suppose you wish to locate the famous 
Ring nebula, M57 in Lyra, which has a 
right ascension of 18" 51™.8 and a declina- 
tion of +32° 58%. A star 
Norton's, will that the 
located south and east of Vega, for which 


atlas, such as 


show nebula is 


star catalogues give a position of 18" 35".2, 
+ 38° 44% By simple subtraction, you 
that M57 is 16.5 minutes 
east and nearly six degrees south of Vega. 


can calculate 


Now put a low-powered eyepiece in 
your telescope and get Vega in the cen 
the field. Then, by 
circles, swing the telescope 16™ 


ter of means of the 
3 east and 
6° south. Look in the eyepiece. If sky 
transparency and the light grasp of youn 
telescope permit, M57 will be visible in 
the field. 

It is important that you do not take 
too long to shift from the known to the 
I find that it generally 
takes me about to make the 
Therefore, I set the tele 


unknown object. 
30° seconds 
adjustments. 
scope about 30° 
spot, and the extra half a minute is taken 
the rotation of the earth. 

tried 


west of the calculated 
care of by 

The first 
June this vear, | prepared a list of likely 
their from con 
reference little 
I had located and observed 


time | this method, in 


objects and distances 


venient stars. In more 
than an how 
nine Messier objects in various parts of 
the sky. In no instance was it necessary 
for me to hunt for the object—it was al 
wavs in the field at first glance. 

You 
I line up my polar axis. If my telescope 
tube is parallel to the polar axis and the 


pointing at 


may wonder just how accurately 


declination axis is roughly 
the meridian, then [ adjust the tripod 
the field of a 


low-powered eyepiece. No more accuracy 


legs until I see Polaris in 
than this is necessary. 
However, the less accurate the align 
ment of the polar axis, the closer the 
reference star should be to the object you 
are trying to find The inexpensive 
pocket-sized Handbook of the Heavens 
lists Messier objects, as well as bright 
stars to fainter than the 2nd magnitude. 
With book, I had to use 
Arcturus for locating M5 in 
Caput, although this involved distances 


this have 


Serpens 


in right ascension and some 
Nevertheless, 


of an hour 
17 degrees in declination. 

I located M5 on the first try. 

WILSON DOTY 

447 Blue Rd. 

Coral Gables, Fla. 


MOON PHASES AND DISTANCE 

December 6, 08:35 
December 14, 07:07 
December 22, 09:39 
29, 03:44 


Last quarter 
New 
First quarter 
Full moon 
Last quarter January 4, 22:41 
December Distance Diameter 
15, O07" 252,600 mi. 29’ 24” 
29, 00" 221,500 mi. 33’ 31” 
January 
11, 08° 


moon 


December 


\pogee 


Jor) eo 
Perigec 


\pogee 252,600 mi. 29’ 24” 


955 





On the opposite page are re 
printed the next fow pages 
of the Questar booklet. More 
will follow in succeeding ad 
vertisements. The entire book 
let i available upon request 


A ’SCOPE IN THE 
HAND IS WORTH 
TWO IN THE ATTIC 

The Questar idea is simply this 
— when a telescope is very fine, 
extremely versatile, and always 
convenient to use, its owner will 
use it constantly with great pleas- 
ure and satisfaction. 


The soundness of this idea is 
proven daily. People take Questars 
wherever they go and use them 
all the time. They tell us they 
have never enjoyed any instru- 
used one so 


ment so much or 


frequently in so many ways. 


It is not surprising that we 
often sell a Questar to the owner 
of one or more single-purpose 
telescopes. In a very real sense, 
however, we do not think that 
we sell Questars at all. Actually 
they sell themselves, first on the 
basis of their most impressive and 
beautiful performance, and sec- 
ond, because their many uses 
make them the best long-term 
investments in all-round observing 


enjoyment. 

The DeLuxe Questar, complete 
with all accessories in handmade 
English case, is priced at $995. 
Your check for $200 will reserve 
an instrument. 

QuESTAR CORPORATION 


New Hope, PENNSYLVANIA 


Questar 








The First Safe And Distortionless Solar Telescope 


Since Galileo, men have tried to study details of the great sunspots 
that wax and wane, and wheel from day to day across the dazzling face 
of the nearest star, our sun. During his lifetime, the solar disc was viewed 
by projecting its image upon a white card or screen from the eyepiece of 
the telescope. This primitive method is lacking in sharpness, and the 
intense beam that must traverse the eyepiece lenses, although excellent 
for lighting cigarettes, quickly ruins the cemented doublets of modern 
highly corrected eyepieces by boiling out the cement. Thus, none but the 
eighteenth century eyepieces of Huygens or Ramsden types could be 
used, whose single lenses suffered less from heat. 

The sun is best seen by direct observation. This method depends on 
some arrangement to keep the blinding light and heat from entering the 
observer's eye. Previous dispersion or absorption devices have always 
been applied near the very hot ‘‘burning glass” image of the sun at the 
focal point of telescopes. | Not many astronomers ever thought to 
diminish the solar radiation save after it had passed through most of 
the instrument, warping lenses or mirrors, heating trapped air within 
the tube, and sometimes damaging not only eyepieces, but observer's 
eyes as well, for dark-glass filters have been known to break from heat. 

It has remained for Questar to produce a simple filter which keeps 
the harmful concentration of heat from entering the telescope at all. It 
completely shields the instrument from all the solar radiation, except one 
part out of fifty thousand. Questar’s solar filter consists of a measured 
thickness of chromium metal deposited on glass, which is placed over 
the front lens. It rejects the sun’s radiation by reflecting it away instead 
of absorbing it, thus both filter and telescope stay quite cool to the 
touch on the hottest day. The choice of chromium is a happy one, for 
since its transmission curve in the visible spectrum is practically a straight 
line, all colors are truly seen at their reduced intensities. Its extreme sur- 
face hardness resists abrasion, so that it requires no special care. 

The sun's face may now be studied with Questar in safety, comfort 
and steadiness of detail previously unknown. Since Questar is prevented 
from warming to the task, no internal convection currents or warped 
optucal surfaces are set up to spoil otherwise good seeing. The gain in 
steadiness and clarity of image is at once apparent. By not falling off 
after the first few minutes, this sharpness serves to demonstrate how 
much of the poor seeing experienced in solar work actually originates 
within the tubes of conventional instruments themselves. The highest 
powers may be used at unimpeded peak performance with Questar for 
extended periods of observing. 

Questar’s synchronous electric drive again provides the final touch of 
luxury for observing. It keeps the sun's image quietly immovable in the 
field of view. This feature alone makes group demonstration and group 
observing practical and simple, for without automatic following, the 
instructor formerly was kept busy adjusting for each student, who often 
got little more than one fleeting glimpse of a moving object. Classroom 
astronomy at regular daytime hours now becomes easy and convenient. 


A Perfect Telephoto Lens 


Not only will Questar photograph everything that can be seen through 
it, but it will do so in a variety of ways. No color filters or supplementary 
lenses are required. Its direct primary image may be used upon the 
smaller films, and eyepiece projection may be used for negatives of great 
size. 

Addition of merely a ground glass, filmholder and shutter, makes 
Questar a complete telephoto camera with the enormous focal length of 
42 inches (1070 mm.) working at f:12. It may be focussed down to the 
fantastically close distance of approximately twice its own focal length. 
The 35 mm. camera body to be preferred is one of the single lens reflex 
type, with focal plane shutter. 

No supporting cradles or mountings or focussing jackets are required, 
since Questar is already elegantly mounted with slow motions and a 
clamp in altitude. 

Unlike ordinary telephoto lenses, no special setting needs to be esti- 
mated for infra-red work, for there is no chromatic aberration. There is 
no secondary and no lateral color. There is no coma, astigmatism, nor 
distortion. 

In all instances, the performance is superior to existing telephoto 
lenses because Questar’s optical system approaches much more closely 
the theoretical perfection of definition, actually achieving the physical 
limit of resolution as defined by Lord Rayleigh on the basis of the Airy 
disc. Unlike camera lenses, which provide sharper images by using 
reduced apertures to minimize their faults, Questar offers higher resolving 
power with increased aperture. This means that there is no need to ‘‘stop 
down" for critical sharpness when photographing with Questar. Both 


light-grasp and definition aré at the maximum simultaneously, a new 
experience for the user of photographic lenses. 


A Terrestrial Viewing Scope And Spotting Scope 


Questar is unquestionably the finest telescope ever offered for terrestrial 
observing. Heretofore the great size and weight of the astronomer’s long- 
barrelled instrument have kept its superior abilities from being much 
enjoyed in this pursuit, as did its inverted and reversed views. 

Now the full powers of such telescopes are at our command in an 
instrument scarcely larger than a telephone, which shows everything 
correctly right side up as a matter of course. Standing less than 91% inches 
high, Questar was designed for desk or tabletop, and to fit into any 
bookshelf. Placed upon a mantel, it is more than an elegant conversation 
plece—it is a good companion. 

By keeping Questar always ready and at hand, we are free to use it 
easily and often, as our fancy or events suggest. For one thing, we are 
then able to swing it into action before the bird has flown, or the parade 
has passed. For another, there is now no packing or unpacking that 
might tend eventually to spoil our pleasure. There is a sensible and very 
human tendency at first to postpone, and finally stop using altogether, 
any instrument whose setting-up and taking-down involves a lot of 
work. Now Questar has removed the work, and what is left is sheer 
enjoyment. 

How can we explain to those whose experience with telescopes may 
have been limited to field glasses, just what Questar's great powers of 
magnification really mean? The chief thing, of course, is that the view 
is narrow and the object seems very near. The bird, the flower, the leaf 
or child a hundred yards away, is crisply seen as though within our reach. 
We read a watch at a thousand feet, and plainly pick out wasp from fly 
and bee. Wherever we turn in the country landscape, nature reveals a 
thousand secret faces, and new surprises daily await our eyes. In all this 
astonishing wealth of detail it is so easy at high powers to get lost, that 
we often need the finder to locate our close-up scene. And one never 
quite gets used to seeing objects clearly that have totally escaped the 
naked eye. 

The city dweller also has no lack of splendid views; indeed, he may 
have several vantage points from which to look. Perhaps there is a harbor 
to explore. Everywhere the tasks of men go on, and then, after dark, 
when lights come on, the textures of drab things acquire distinction, as 
light and shade create another town. 

For target shooting, Questar has no equal. At the private range of 
Mr. Walter Stocklin, a distinguished marksman, not only were bullet 
holes in the black we!l seen, but small print and handwriting were clearly 
read at distances up to 300 yards, a feat Mr. Stocklin found astonishing 
and quite beyond the grasp of conventional instruments. Questar’s 
magnification of 160 diameters presented a view of the 900-foort target 
as though it were but 5 feet 6 inches distant from the eye 


The New Long-Distance Microscope 


The long-distance microscope, a wholly new and previously unknown 
optical instrument, is now available in Questar. A new experience awaits 
both expert and amateur, for Questar can be continuously focussed all 
the way from infinity down to 7 feet. The exquisite definition of a superb 
astronomical telescope can be turned with startling effect upon all objects 
in this astounding range. 

Conventional instruments are physically limited to viewing objects 
no nearer than several hundred feet. A 3'%-inch refractor would require 
a tube a dozen feet long, to focus at 7 feet. To cap this absurdity, it 
would also need a new lens. Even binoculars or low-powered spotting 
scopes are seldom able to focus on things closer than 30 or 40 feet. 
Questar's exclusive internal optical leverage system with fixed eyepiece 
permits the exploration of the near with such tremendous powers, that 
here, for the first time, is a microscope that works at a distance 

The result is invariably thrilling, even co the most experienced persons. 
Lowly weed tops become symmetrical bouquets, the bee at the wild. 
flower is a monster of terrifying size, the fledgling suddenly appears 
mere inches from the eye, each hair and feather razor sharp and crystal 
clear. The naturalist will now be able to secure close-up views or pictures 
of wild life from distances that do not alarm the animals or birds, and 
without recourse to stalking blinds or remote control cameras. 

Industry will discover many uses for Questar. Standing safely on the 
ground, the exact condition of elevated structures hundreds of feet high 
may be examined or photographed in color by the steeplejack or rigger. 
Dangerous processing may be minutely watched from hundreds of feet 
away, meters and gauges read as clearly as though they were but two feet 
distant, instead of 320, matter at white hot temperature may be studied 
from remote positions, and interior walls of long hollow structures may 
be examined inch by inch. TO BE CONTINUED 
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ASTROLA 


Reflecting Telescopes 


AMERICAN MADE 


Here is the new Model ‘'B’, 8-inch DeLuxe ASTROLA 
telescope for those who wish the extras and refinements usually 


found in the permanently mounted telescopes 


This model has a fiberglass rotating tube, setting circles in both 
right ascension and declination with verniers, synchronous electric 
clock drive, rack-and-pinion focuser, large 8x, 38-mm. finder, three 
of the finest orthoscopic oculars giving powers of 84x, 21]10x, and 
360x. There is a cast aluminum head with |! 2” solid steel shafts, 
adjustable head for change of latitude, and a large 6” diameter stand 


with cast aluminum legs 


The telescope is portable weighing about 85 pounds. It may 
be dismounted or assembled in about three minutes, making it con 
venient for transporting and storing. The mirror and diagonal are of 


pyrex, aluminized and quartz overcoated, optically good to 's wave 


length and guaranteed to resolve doubles to Dawes’ limit on good 


seeing nights 


DE LUXE MODEL “'B", 8-inch Complete $575.00 


New De Luxe ASTROLA Model ‘‘B”’ 
Prices for Standard Telescopes: 
MODEL “A”, €-inch $295.00 


} 


With powers of 72x, 180x, and 315x 


MODEL ‘B’’, 8-inch $375.00 


NEW RICHEST FIELD 
We are now offering a new Richest Field With powers of 84x, 210x, and 360x 
ASTROLA, 24” focal length, with Clo ve and setting circles available 
28-mm. ocular. The tube is 26 ne , MODEL “A”, 6-inch $197.50 


ng and the telescope may be cradled C $70.00 Circles $60.00 MODEL ‘‘B"’, 8-inch $260.00 


lrive 


ASTROLA REFLECTORS WITHOUT 
MOUNTING, all assembled, painted, ready 
to use, and consisting of fiberglass tube, cell, 
pider, rack-and-pinion’ focuser, finder 
pyrex mirror and diagonal, with three orth 


scopic oculars 


) satin Prices on larger permanently mounted scopes quoted on request 
without mounting $125.00 
—_—_—[—[—_—_—— = 
; PARABOLIC TELESCOPE MIRRORS AND FLATS 


i ic nlthagsi le MatilcebighsaPanr apatite More than 400 of our mirrors are now in service in 40 states and foreign 
sociajptagaaeertaealio yale gestation = countries. A CAVE MIRROR has become a symbol of fine optical quality 
have it aluminized and quartz coated, and 
furnish a diagonal to go with it, for a very and excellent performance. 
reasonable price. The usual cost for a 6-inch 
mirror, if no grinding is required, is $35.0 


We guarantee the finished mirror to resolve 


4 


foubles to Dawe limit n good seeing on 
a ? 7 ip 





All prices F.O.B. our plant, Poe ee. & 
Long Beach, Calif., and subject > 


to change without notice. 


F/8 mirror and diagonal pyrex, aluminized, quartz coated, corrected to 
¥g wave. Other focal ratios slightly higher. 
6” $60.00 8” .... $92.50 10” $160.00 12¥%2” $250.00 


TERMS: One half with order, balance 
when shipment is ready. California resi- 


dents, add state tax. 


Focusers, spiders, cells, finders, tubes, diagonals, and other CAVE OPTICAL COMPANY 


sciabdeieeaited saints dininadl ail sieht 4137 E. Anaheim, Long Beach 4, Calif. 
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THE SUN, MOON, AND PLANETS THIS MONTH 


The sun, on the ecliptic, is shown tor the beginning and end of the month. 
The moon’s symbols give its phase roughly, with the date marked alongside. 
Each planet is located for the middle of the month and for other dates shown. 
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Six-power finder, with brackets 
Holder for extra eyepieces 


THE SKYSCOPE CO., INC. 
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SKY-SCOPE 


COMPLETE AS ILLUSTRATED $29.75 
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SOUTHERN STARS 


The sky as seen from latitudes 20° to 
10° south, at Il p.m. and 10 p.m., local 
time, on the 7th and 23rd of February; 


TeLescore, December, 


100) Sky AND 





also, at 9 p.m. and 8 p.m. on March 7th 
and 23rd. For other dates, add or sub- 
tract } hour per week. 

This chart matches the northern chart 
for March, which an equatorial observer 
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can use to identify stars north of the 
limit of this chart (38). Southern charts 
appear every other month, for sky posi- 
tions several months in advance, for the 
convenience of distant observers. 














DECEMBER 


STARS FOR D 


The sky as seen from latitudes 30° to 
50° north, at 9 p.m. and 8 p.m., local 
time, on the 7th and 23rd of December, 


respectively; also, at 7 p.m. and 6 p.m. 
on January 7th and 23rd. For other dates, 
add or subtract 4 hour per week. 
This month the “watery” constellations 
1 be studied. Aquarius, the Water 








= rer DEEP-SKY OB 
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Carrier, and Piscis Austrinus, the South- 
ern Fish, are toward the west; Pisces, the 
Fishes, and Cetus, the Whale, are on the 
meridian; and Eridanus, the River, winds 
in the southeast. 
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DEEP-SKY WONDERS 
] LIS DECEMBER again and the 


have 


stars 
Lhe 


humidity is down, objectives do not dew 


an extra snap and sparkle. 


observer. 1s 
The North- 
northwest; Al 


up, and the warmly dressed 


as happy as on June nights 
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more splendid than most galactic clusters 
ina 10-inch. But if we have a 1lO0-inch the 
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see the Merope nebula 


Next we 


it IS not IM pos 
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After ereat Double 


Cluster in Perseus. To the naked eve it 


this comes the 


shines with a steady glow between Cas 
slopela and Perseus, and in the telescope 
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eyepiece field 


a commanding entrance into the 
look for 


at the many doubles, the 


One can a lone 


time colors, the 
winding patterns, as the dense cores of 
the cluster thin out slowly to” merge 
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itself. 


Moving down. the 


finally star-rich background of the 
galaxy 
Milky Way we run 
into such variegated star fields and clus 
ters in Auriga that it is almost impossible 
to know where to halt, but this might 
very well be at M38. Evenly compressed 
into a glowing ball two thirds the diame 
ter of the full moon are over 100 softly 
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sky ‘ 
Farther to the 
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moment at MI, the famous Crab nebula, 
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although our tele scopes will show little 
more than an oval glow, with no trace of 


wispy filaments. MI was stumbled upon 


by Messier when observing the comet of 


1758, and it induced him to form his 


famous catalogue; it was also in- the 


search region for the 1835) return olf 


Hallev’s comet. Less known, but still one 
of my tavorites, is the diffuse nebula M78 
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superimposed. Tt has a curious “ink-blot” 
svinmetry. 
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Brandon Orthoscopic Oculars 


During the past ten years, we have produced several thousand of our orthoscopic¢ 
oculars, which have been highly praised by the casual amateur observer as well 


as the serious professional astronomer throughout the world. 


Many attempts have been made to duplicate both the appearance and perform 
ance ol these oculars. The market has been flooded with war-surplus optics and 
Oriental and European imports for which the performance is often mediocre 


These less satisfactory evepleces have actually increased our sales 


lo keep pace with the demand, we have established our research and production 
facility in Puerto Rico. Here we have willing American labor, ideal climatic 
conditions to produce quality optical components, and unlimited visibility both 
day and night for field testing. We are confident we can produce the finest 


astronomical components available at Competitive prices 


Rather than resort to high-pressure claims, we preter to let our oculars sell them 
selves. We only ask that before you purchase your next evepiece vou consider 


ity performance. This may be confirmed for Brandon oculars by consulting 


your local planetarium or observatory, your astronomical society, or vour college 
or university science department. Ob course our best salesman is the owner of a 


Brandon ocular. 


We urge you to purchase an evepiece 1), inches in diameter, regardless of who 


makes it-——most imported evepieces have substandard diameters, with necessarily 
smaller lens components that seriously restrict the field of view. 


The painstaking care that you have put into your mirror or telescope can be 
nullified by an inferior eyepiece. We sincerely believe the Brandon orthoscopic 


ocular is the best available, regardless of price. Here's why: 


1. Four-element design giving a flat, beautifully corrected field of 50° Covering more 
than 160 per cent of the area of the conventional Ramsden for the same power. This 
eyepiece is a “must” for RET work. 

2. Precision optical elements, magnesium fluoride hard coated, increasing the light 
transmission approximately 10 per cent. 


3. Simple take-down for cleaning 
1. Precision metal parts black anod zed for anti-reflection and ground to 114” OLD. 
>. Clean mechanical design permitting comfortable observation and ease of focusing. 


These eyepieces are produced in 4-mm., 8-mm., 16-mm., and 32-mm. effective 


focal lengths. - ~ P 
STS. each, postpaid 


Astronomical Objectives 


We can also ship from stock quality astronomical objectives with the following 
“atures: 
Superior optical design utilizing a larger air separation. Color corrected on 
2 and F and hand corrected to reduce residuals to a minimum. Completely free of 
Coma, 
2. Glass-air surfaces magnesium fluoride coated, increasing light transmission approxi 
mately 10 per cent. 
§. Quality optical glass precision annealed and held to one ring test plate match. 
!. Cell made to precision tolerances and suitably Coated to prevent stray light reflec 
tions. Each cell engraved with effective focal length and serial number. 
These objectives are supplied with cells and rigidly tested on double stars for 
resolving power before being sold 
277 Cle; f > 45" clive Foe: > ~ » P P 
3” Clear Aperture 15” Effective Focal Length $ 62.00 Complete cell dimensions upon request 
4’ Clear Aperture 60” Effective Focal Length $138.00 


Your order, accompanied by your check or money orde Fé will be filled immediate ly and sent atrmat IMNSUTEL 


We will soon have available precision quality components for all astronomical instrumentation 


{ postcard will reserve you a copy of our new catalogue, which will be off the press shortly 


Brandon Instruments 


GUAYNABO. PUERTO RICO 




















Santa Will Deliver More UNITRONS This Christmas Than Ever Before 


While every effort has been made to 
enough UNITRONS for all, 


quantities are necessarily limited, so we 


It seems that just about everyone is 
planning to get'a UNITRON this Christ- 
mas. Santa will really enjoy delivering 
these UNITRONS, for this year Amer- 
favorite refractors have more fea- 
than 
taking 


1ca’s 
tures and accessories ever before. 
Changes have been 
rapidly that older catalogs and advertise- 
ments are hopelessly out of date. So 
when you order your UNITRON, expect 


to get more than you bargained for. 


plac € SO 


receive 


Photo- 


Some lucky astronomers. will 
Model 160, the UNITRON 4” 
Equatorial with clock drive and astro- 
camera as pictured above. It will surely 
take Santa several trips to bring all of 
this equipment down the chimney. 
However, such a plethora of parts, pieces, 
and paraphernalia is not confined to this 
model alone, for with each UNITRON 
you receive a complete selection of eye- 


pieces and accessovies. 


United Scientific Ca. 


-4 
provide 


urge you to order instrument at 


once to avoid disappointment, With our 


your 


Easy Payment Plan, you may enjoy the 
use of your UNITRON while paying 
for it. Remember—there is no substi- 


tute for a UNITRON. 


See pages 92 and 93. 


204-206 MILK STREET, 
BOSTON 9, MASS. 





